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THE MONITOR AS A BATTLE SHIP. 

As to high speed, of course, that is not to be expected 
ofamonitor. It was promised for the modern fight- 
ing ship, but how mach has been realized? Sixteen 
knots with forced draught, it is, perhaps, not unfair to 
say, is good time for the best of them, if we except a 
few, and these mostly uparmored or protected cruisers. 
Now, foreed draught has come to be regarded as a re- 
course of such doubtful expediency that there is rea- 
son to believe it will in the not distant future go out of 
use. Without it the speed of the average armored ship 
is much below 16 knots an hour. If we except speed 
and the comfort of the crew, the monitor would seem 
to be amore effective engine of war than the average 
modern ship. It has greater buoyancy, and presents 
but a minimum of target. 

Analyzing its good and bad qualities, the London 
Engineer quotes the testimony given by Admiral Shu- 
feldt, U. 8. N., before the Senate committee, to the 
following effect : 

“After an experience of a good many years at sea, I 
feel that I onght to say, first, in regard to the moni- 
tors, that I think they can go to any part of the world 


with | and fight at sea as well as any battle ship that I have 


ever met or have ever seen. First, because they have 
very much more stability. Of course, if there is a very 
heavy sea on, neither the monitor nor the battle ship 
ean fight. If they can, it will be the first time I have 
ever known it. In the case of a ship rolling 40 degrees, 
the battle ship Mr. Tracy proposes probably would 
find it just as difficult to work her battery as the moni- 
tor, whereas the monitor will be rolling only a very 
few degrees, and would have very much more stability 
on that account. I think the monitor can go to sea 
anywhere, and I do not see any reason why you cannot 
give her a coal endurance. I know that the Mianto- 
nomoh has not the coal endurance, and I know the 
Puritan has not the coal endurance, but in building 
new ships 1 do not see why you cannot give them the 
coal endurance. I believe that the American sys- 
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bridge, spanning a canon 


tem, which is the monitor system, is the best in the 


Mo 
im, World. You can improve upon the monitor system as 
‘much as you like. There is another point in regard to 


the monitor, that having a low freeboard and only two 
turrets, she can approach an enemy with much greater 
“impanity than one of the high-freeboard ships. She 
'eannot be seen ina dark night. She could approach 
almost like a torpedo boat on our coast. Supposingan 
enemy to be anchored upon the coast, two or three 


monitors could attack her, and they might easily avoid 


observation, because nothing would be above water 
except the two turrets.” 

Then it quotes Admiral Rodgers, who was in com- 
mand of a monitor in a heavy storm : 

“The sea ran 30.feet high, but the behavior of the 
vessel was easy, buoyant, and indicative of thorough 
safety. Her movements filled me with admiration. I 
saw everything to admire, and nothing to improve. 
The waves rolled furiously across the deck. Instead of 
spending their force against the side, as in an ordinary 


us | Vessel, they swept harmlessly by.” 


Now, the turret of a monitor, the only target that 


185) would be presented to the fire of an adversary, may, 


because of the great buoyant body under it, be made 
of a weight and thickness which is practically imper- 


1s | Vious to the assanlt of heavy guns, while the largest 


modern fighting ship cannot float a weight of armor 
that may not readily be pierced at short range. 

This being the case, it would seem reasonable to in- 
quire what advantage it possesses over the monitor as 
an offensive war engine to make up for the enormous 


usa | excess of cost? It can run away from the monitor. 


True. But it cannot hope to catch the unarmored, or 
even the protected, cruiser, while the latter, if it can 
be made to realize the promise of its designing, ought 


118% to be able to overhaul the most speedy craft of the 
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mercantile fleet. 

From this, it would seem that the ponderous and 
costly fighting ship, of which so many examples are to 
be found in European fleets, is but a nondescript, a 
giant only formidable in the warlike appearance of its 
fashioning. 

The newest design is not always the best, a fact that 
has found ample corroboration in warship construction. 
It is fortunate, therefore, considering the qualities the 
monitor type is known to possess, and the doubt yet 
existing as to its possibilities, thatit is to have further 
development and test; some of the best of the old 


84 | ones, notably the Puritan and Terror, being now almost 


rehabilitated, and the navy department disposed to 


use | further investigation in the same direction. 





THE CELESTIAL WORLD. 
THE ROTATION OF MERCURY. 


agg | @DOUNces something new and passing strange in re- 
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gard to Mercury. a ed de tiene i en 
swiftest and smallest of the planets in his revolution 


Schiaparelli ceantbnenit his observations in 1882, 
making them during the day, in fall sunlight, and using 
a telescope with an 8 inch objective. He has obtained 
150 drawings of Mereury, and the markings or linear 
spots visible on his disk remain always the same, not 
having changed during the seven years of close seru- 
tiny of one of the most skillful and experienced astro- 
nomers in the world. 

He therefore concludes that the rotation of Mercury 
on his axis is completed in eighty-eight days, the time 
of his revolution around the sun. One hemisphere of 
the planet is constantly illuminated by the sun, the 
other is constantly in darkness. The eccentricity of 
Mercury’s orbit is very great, consequently the libra- 
tion in longitude is correspondingly great. A portion 
of the planet’s surface along the circle of illumina- 
tion must therefore pass in succession from darkness to 
light. 

What curious conditions, viewed in this new light, 
prevail on Mercury! An enormous temperature reigns 
in the central portion of the hemisphere forever lying 
under the blazing light of a noonday sun pouring forth 
from four and a half to ten and a half times the heat 
received from our sun at the summer solstice, a sun 
that never sets, while eternal darkness prevails on the 
other side, and a cold more intense than can be easily 
conceived. 

Schiaparelli has found two astronomers, Perrotin 
and Terby, to confirm his observations on Mars. It is 
to be hoped that he will find equal confirmation for 
his observations on Mereury. They aremore startling, 
and overturn more entirely all preconceived ideas of 
the axial rotation of the little planet, supposed for a 
century to correspond nearly with that of the earth. 

M. Flammarion announced and indorsed Schiapa- 
relli’s discovery at the meeting of the Astronomical 
Society of France, in Paris, on January 8. 

SIX PLANETS. 

M. Leveque, at Lyon-Monplaisir, a correspondent of 
DI) Astronomie, records the observation with the naked 
eye of six planets at the same time, on November 1 of 
last year, at 5h. 30m. A. M. The planets were: Venus 
in Vigo, Mercury near Venus, Mars and Saturn in Leo, 
Vesta in Cancer, and Uranus in Virgo. The same 
sharp-sighted observer follows the movement of Venus 
with the naked eye during the day. 

THE LAST DECADE OF THE NINETEENTH CENTURY. 

Several important and interesting phenomena will 
occur in the last decade of the nineteenth century. 
Mars will be in opposition in 1892, under conditions more 
favorable for ebservation than have occurred for fifteen 
years, when, in 1877, his two satellites were discovered. 
Jupiter will be in perihelion in 1892, July 24, when he 
is about 42,000,000 miles nearer the earth than when in 
aphelion. Mercury will make a transit on the sun’s 
disk in 1894, November 10, when theggelescope will re- 
veal his presence as a small black spot on the sun’s 
bright face. A grand shower of November meteors will 
take place in 1899, when stars will fall from the sky 
like flakes of snow. A total ecli of the sun will 
oceur in 1900, May 27, that will be visible from Virginia 
to Louisiana. 

ECLIPSES IN FUTURE YEARS. 
The twentieth century includes three years in which 





seven eclipses—the largest number possible—take place. 
In the year 1917 there are seven eclipses. In the year 
1985 there are seven eclipses, five of them solar eclipses. 
In the year 1985 there are seven eclipses, three of them 
being total eclipses of the moon. 

THE SUN SPOT CYCLE. 

The minimum of solar spots has probably passed. 
From October 4 to December 11 of last year, a period 
of sixty-eight days, not asingle spot was visible on the 
sun's face. A small spot appeared on December 12, 
near the western border, that disappeared on the next 
day. An increase in solar activity may soon be ex- 


pected. ee 
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a Protection of Fruit Trees. 

The Massachusetts Agricultural College, located at 
Amherst, issues bulletins occasionally, giving results 
of their experiments, which are useful to the farmer 
and all persons interested in horticultare. In the last 
issue of the bulletin, we find the following directions 
for ridding fruit orchards of pests which are some- 
times very destructive : 

In addition to the simple mixture of lime, cement, 
and Paris green wash, we have found, if the above be 
mixed with skim milk, it adheres better than if mixed 
with water, in some caves adhering firmly for six 
months or more. 

Portland cement adheres more firmly than the Rosen- 
dale, and is more satisfactory when not mixed with 
milk than the latter. 

Several reports have come to us of young trees hav- 
ing been injured by woodchucks during the summer, 
and in one case we can report that out of more than 
one thousand trees treated with cement, milk, and 
Paris green, not one was injured during the past sum- 
mer, while many not painted were seriously injured. 

The amount of Paris green used was one tablespoon- 
ful to each two-gallon pail fall of paint, mixed so as to 








easily apply with a paint brush. 
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BY H. ©. BOVEY. 


The formal opening of the great works of the Alumi- 
num Brass and Bronze Company, at Bridgeport, Conn., 
which will be deseribed in a succeeding article, makes it 
desirable, as a preliminary, that we state a few facts 
about the unalloyed metal itself. Quite learned men 
have indulged in wild talk about the metal, which is 
more widely distributed over the globe than any other, 
being known to exist in 200 different minerals, includ- 
ing all granites and common clays. 

Wwm. Anderson, C.E., in a recent address before a 
scientific society in England, stated that aluminum 
was discovered as a distinct metal by Marggraff 136 
years ago ; whereas the latter only showed that alum- 
ina was a distinct earth, the discovery of its metallic 
base being reserved for Woehler, who separated it as 
such in 1828. If scientific men thus err, what may be 
looked for from the ordinary public? A recent order 
from a prominent manufacturer calls for a quantity of 
“jHaminum.” Atalate club meeting ina large New 
England city a capitalist inquired as to the precise ob- 
ject of the “alumni factory” just built at Bridgeport; 
whereupon a Yale graduate gravely assured him that 
the best factory of that sort was located at New Haven. 
The money king innocently, but aptly, replied that 
“if the Bridgeport article was no better than that pro- 
duced at New Haven, he thought it would hardly find 
a market.” He had been misled by the common mis- 
pronunciation of “ alumnium.” 

The problem has been to extract the metal cheaply, 
and chemists of every land have labored for a solution. 
Oerstedt suggested a process of obtaining aluminum 
by treating the chloride with an alkali metal. Adopt- 
ed by Woebler, and modified by Deville, the process 
was “‘a reduction of the double chloride of aluminum 
and sodium, by means of metallic sodium, in the pres- 
ence of cryolite.” It was thus that Deville was able to 
show at the Paris exhibition in 1855, as the greatest of 
modern chemical wonders, a bar of what he styled 
“* silver-white metal made from clay.” He sold alumi- 
num first at $15 an ounce, but in 1857 he reduced the 
price to $2 an ounce. Improvements cheapened the 
product still further, so that Colonel Frishmuth, who 
cast the tip of the Washington monument, in 1884, 
was able to furnish the metal in bars at $15 a pound. 
In that year, however, he made only 1,800 ounces, and 
the entire import was but 590 pounds. 

Prior to 1887, the entire amount manufactured annu- 
ally was but 10,000 pounds, and it sold that year at $10 
a pound. To get even this small amount required the 
annual manufacture of 100,000 pounds of the double 
chloride and 40,000 pounds of sodium. To cheapen 
these two preliminary processes was essential to the 
cheap production of aluminum. 

Hence the importance of the process patented by 
Mr. Hamilton Y. Castner, June 1, 1886, which was the 
first patent ever granted for an aluminum process in 
the United States. Its special feature was a cheap way 
of getting sodium. He reduced and distilled it in large 
iron crucibles, raised automatically through apertures 
in the bottom of the furnace, where they remain till 
the reduction is completed and the sodium distilled. 
Through tubes in stationary covers the distilled metal 
passes to condensers, where it is solidified. When the 
process is completed, the crucible is lowered and a new 
one with a fresh charge is substituted and raised into 
the furnace. The residues are carbonate of soda and 
metallic iron, both of which can again be utilized. The 
process is as simple as it is ingenious, and the tempera- 
tare required is very moderate, the sodium distilling 
as easily as zinc. One charge requires about an hour, 
and a battery of four furnaces can yield a ton of sodi- 
umaday. The metal is kept from oxidation by a 
covering of mineral oil till used. . 

The Deville-Castner process takes the double ¢hioride 
finely divided and mixed with thin slices of sodium, 
and empties the mixing cylinder on the hearth of a re- 
verberatory furnace, where th? mass quickly melts, 
and a reaction takes place that finally liberates a sil- 
very stream of molten aluminum that is drawn out 
from below, while the melted slag runs off from above. 
The first ran is purest and contains about three-fourths 
of the charge. The remainder is scraped off from the 
hearth, or found entangled with the slag, from which 
it has to be separated. The aluminum is finally re- 
melted in plumbago crucibles, and cast into ingots, 
bars, or plates. The Journal of the Society of Arts, 
from whose very extended account the foregoing is 
abridged, adds that, day by day, as the manufacture 
progresses, improvements are made which either en- 
hance the economy of production or the purity of the 
prodact, and speaks in the highest praise of the skill, 
energy, and perseverance of Mr. Castner and his assist- 
ants, by whom, more than any others, aluminum has 
been brought into the market on commercially practi- 
— terms, and in a condition of almost perfect 
purity. 

Grabau’s process may be briefly described. Powdered 
cryolite put into a solution of the sulphate of alaminam 
gives by reaction the fluoride of aluminum, which is 
then heated till ready to evaporate. The heated 
fluoride is pulverized and thrown upon melted sodiuun 
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generated by the violent reaction melts the aluminum 
as well as the cryolite; and the molten mass being 
poured out, the pure aluminum settles at the bottom, 
while the cryolite is at the top. The main advantage of 
this method over the Castner process is that it goes on 
at a lower temperature and is extremely simple. 

Numerous other processes are described by Richards 
in his exhaustive work on the subject, e¢. g., reduction 
by cyanogen, by hydrogen, by carbureted hydrogen, 
by carbon and carbon-dioxide, concerning all of which 
Dr. T. Sterry Hunt remarks that “there has been no 
pure aluminum made commercially save from the 
chloride by the use of sodium.” Webster is the chief 
manufacturer in England, on his own patents ; and 
large works have been erected in France on Bunsen 
and Deville’s process by electrolysis. 

But, after all, the only true rival of the Castner-De- 
ville process seems to be the Hall process, on patents 
of Charles M. Hall, and carried on by the Pittsburg 
Reduction Company, who are now selling pure 
aluminum ata rate cheaper than nickel ; and tons of 
metal are rolled by the Scoville Manufacturing Com- 
pany, of Waterbary, into sheets, bars, rods, and tubing 
at a price less than German silver. Briefly the Hall 
process is this : A flux being discovered that, at a mode- 
rate temperature, takes the aluminum ore into solution, 
and that is of lighter specific gravity, and that also is 
unaffected by the passage of an electric current, he fills 
a series of carbon-lined steel pots with the flux, which 
is kept in a melted condition. Carbon electrodes are 
plunged into these baths, through which passes the 
electrical current, which acts to send the aluminum to 
the sides and bottom of each pot. The baths are con- 
stantly replenished with ore, and the process thus goes 
on for an indefinite period, night and day, at small 
cost, and demanding but little attention. 

Aluminum, whether pure or in combination, de- 
serves to rank with the noble metals—although in 
certain forms it makes the basis of our common clay, 
every cubic yard of which is said to contain 800 pounds 
of the metal ; in other forms it is massed in mountains ; 
and in others still it shines among the most precious 
stones, entering into the composition of the ruby, sap- 
phire, topaz, garnet, lapis-lazuli, and tourmaline. 

Cryolite, found in Greenland, and beauxite, first 
found at Beaux in France, but since in Austria, Ireland 
and elsewhere, are the ores relied on for the manu- 
facture of aluminum. Cryolite is a snow-white min- 
eral, though often tinged red or yellow by impurities. 
Beauxite is a hard white clay occurring in beds many 
feet thick. Corundum, found in Georgia, is the ma- 
terial relied on in America especially for making the 
alloys. It varies from dull blue to black, and exists in 
massive form, as well as in crystals. The cost at the 
factory of these different minerals varies from $60 to 
$140 a ton. 

e properties of aluminum are now generally 
known. Its color is white delicately tinged with blue, 
and it resembles silver MOre than any other metal. It 
takes a brilliant polish, and may be rolled or forged as 
easily as gold or silver, and may be beaten into very 
thin leaves. It can be pressed or stamped into all sorts 
of shapes, or drawn into very fine wire. Its elasticity 
and tenacity are about the same as virgin silver, but 
change greatly under the hammer. It is said to resist 
the graving tool till properly varnished, when it may 
be cut like copper. Its sonorousnees is very curious. 
Cast in bell form its sound is sharp, and not prolonged ; 
bat struck as a bar it isremarkably sweet, pure, and 
resonant. Its sound is resolved into two tones related 
to each other as are Dand A. It might not work well 
in the form of tubular wind instruments; but fine 
effects might be had from a series of chromatic bars. 
I do not know that the experiment has been tried. 

In estimating the relative cost of aluminum as com- 
pared with other metals, we must take its specific 
gravity into the account. A bar of aluminum weigh- 
ing one pound would be about four times as large asa 
similar bar of silver, brass, bronze, tin oriron. Hence, 
at an equal price. aluminum would be four times as 
cheap as silver. But as it now costs by weight only 
one-eighth as much, it must be relatively about 32 times 
ascheap. In other words, the purchaser would find 
it economical to use aluminum in preference to silver 
for everything to which it is adapted. As a conductor 
of electricity it equals silver, and is eight times better 
than iron, and as a conductor of heat it excels any 
other metal known. Neither air nor water, hot or cold, 
affects it, and it resists all acids except hydrochloric. 
It slowly yields to a mixture of salt and vinegar, with 
a result as harmless as clay itself. It does not seem to 
be affected by saliva, perspiration, or other animal 
agents. Hydrogen, nitrogen, sulphur, and carbon do 
not affect it, but it is rapidly attacked by chlorine, 
fluorine, iodine, and bromine. From the above ob- 
servation aluminum does not seem to have an intimate 
analogy with any other known metal, though Richards 
and Woehler place it near to silicon and boron in the 
carbon series. 

Aluminum melts slowly, at about 700 degrees C., 
(1292 degrees Fah.), without a flux, and in an ordinary 





uncovered earthen crucible lined with carbon. The 
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clean them, and if necessary are treated with nitric 
acid, and then put in the crucible little by little. 

A cinder remains at the bottom of the crucible. The 
molten metal may be cast either in metallic moulds or 
in very dry porous sand with numerous vents. Deville 
prefers a pluwbago crucible without a lid, and exposes 
the red hot metal for a long time to the open air, to al- 
low the exhalation of the acid fames, after which the 
surface is skimmed without loss of metal. It ts then 
cast into ingots. To get perfectly clean results this 
process is repeated three or fouF times. “Phe—pure 
metal thus obtained improves in color with using, 
while what is less pure tarnishes in time, though per- 
haps equally brilliant on first casting. 

The Aluminum Company, with offices at 115 Can- 
non Street, London, and works at Oldbury, near Bir- 
mingham, issued a price list, November 1, 1889, from 
which we quote aluminum, 99 and qr. to 99 and 8 qr. 
per cent. purity guaranteed, 15 shillings per pound ; 98 
to 99, ditto; 95 to 96, 12 shillings a pound. 

The first article manufactured from pure aluminam 
was a rattle for the young Prince Imperial of France, 
in 1856, the sonorousness of which was much admired. 
It was next made into jewelry, medals, and inlaid work. 
Its extreme lightness led to its being used for sextants, 
eye glasses, opera glasses, and the tubes of telescopes. 
It has been found useful for the beams of balances, for 
delicate weights, and in the forin of fine wire for em- 
broidery. Culinary articles made from it were to be 
seen at the London exhibition in 1862, for which it 
seemed admirably adapted on account of its lightness 
and immunity from corrosion. 

Experiments have been rapidly multiplied of late, 
under the encouragement given by reason of the in- 
creased cheapness of the inetal, and a promising field 
is surely opening for its employment for many orna- 
mental and useful purposes. The processes of solder- 
ing, welding, veneering, gilding, and silvering aluri- 
num are winutely described in Richards’ work on the 
subject. 

The imagination has been allowed free play as to 
the manifold advantages of a metal at once so light 
and so strong. As a single specimen of the poetical 
flights of which scientific men are sometimes capable, 
I quote the prediction of one of the most eminent 
savants of America that ‘‘Some day aluminum will 
revolutionize the world. It will be used in the con- 
struction of houses, thus superseding wood, stone, and 
brick. It will take the place of iron in ship building. 
The ocean steamer of to-day will be but a canal boat 
compared with the aluminum ship that wili fly as a 
bird over the waves.” To all of which we can only say 
—possibly ! 

The aluminum industry is on a firm footing, both in 
Europe and America. There have sprang up two dis- 
tinct lines of manufacture ; the one a chemical process, 
and the other strictly metallurgical. The former pro- 
duces pure aluminum, and continues to be a complicat- 
ed process demanding skill and patience. The latter 
produces only the alloys of aluminam, and has been 
made extremely simple by certain methods to be de- 
scribed in a future communication. 
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Puget Seund itumber Industry. 

The Port Blakely Mill is the largest mill on Puget 
Sound. It can cut logs of any length up to 130 ft., 
and has a'capacity of 300,000 ft. every ten hours. The 
mill is amodern one, having been rebuilt after the fire 
of 1888, and has more power in proportion to its size 
than any other mill on the coast. It is furnished with 
two double circulars with sixty inch saws on both 
upper and lower arbors, two pony rotaries or resaws, 
and a large gang, besides the smaller machinery. This 
mill ships nearly all of its product by water to Cali- 
fornia and foreign ports. During the twelve months 
ending November 30, 1889, they shipped eighty-eight 
cargoes of lumber, of which fifty-five were sent to 
foreign ports, chiefly to Australia, and thirty-three to 
domestic ports, chiefly to California, twenty-seven go- 
ing to San Francisco, and only one to an Atlantic port 
—Boston—and that laden chiefly with spars and 
shingles. The total amount of lumber shipped was 
49,450,310 ft., board measure. In addition there were 
9,444,689 lath, 685,186 pickets, 948,250 shingles, 177 spars 
containing 181,368 ft., and 8,842 piles containing 239,961 
lineal ft. Besides this there was a large quantity of 
lumber sent over to Seattle from this mil] after the 
fire, amounting to between twenty and thirty million, 
with other local saies.— Pacific Lumberman. 
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County Licenses. 

An act passed by the Pennsylvania legislature in 1861 
requires hucksters from ontside of a county to pay a 
license of $20 and hucksters living in the county to pay 
a license of $10, imposing penalties for failure to pay 
these licenses. Judge Endlich, in a decision just render- 
ed at Reading, held the law unconstitutional, on the 
ground that it was a law regulating commerce, such as 
Congress alone had power to pass, and also for the rea- 
son that it discriminated between residents and non- 








residents. 
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Smokeless Powder. 

Sir Frederick Abel, a high authority on the subject, 
lately read a paper at the Royal Institution. 

Four years ago smokeless powder of extraordinary 
power was said to have been introduced with the Lebel 
rifle in France. It has since transpired, however, that 
several successive experimental compositions were tried 
with this rifle. Guncotton pure and simple was tried 
by Sir F. Abel for small-arm cartridges for some years 
with marked, but not uniform, success. Great ad- 
vances were made, however, on Yon Lenk’'s avhieve- 
ments with guncotton, and the adoption of guncotton 
as an explosive was then achieved by Sir F. Abel, and, 
though not asa military propellant, it has been used 
with reat success in sporting cartridges. Colonel 
Schultze, of the Prussian artillery, has brought in the 
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MANUAL INSTRUCTION OF THE MECHANIC, 

It has often been said that there is no good general 
without good soldiers. How true is this aphorism in 
industrial conflicts, wherein the engineer could not 
earry on his great enterprises successfully without a se- 
lect personnel, and without the aid of skillful workmen 
trained to the practice of the manual arts. A good 
method of instruction in mechanics is consequently one 
of the most important of matters, from a scientific as 
well as from a social point of view. Such a practical 
and wise method, which has hitherto been wanting, 
has just been realized in a manner that we should be 
tempted to qualify as perfect, so long has it been 
studied and so ably arranged. The author of this in- 
teresting work is Mr. Denis Poulot, for whom, after an 
experience of forty years, the machine shop has no 
more secrets. Mr. Poulot’s method of manual instruc- 











sporting powder identified with his name, consisting of 
wood converted into nitro-cellulose. In its best form 
this closely resembles a granulated nitro-cotton powder 
made at Stowmarket. Absolute smokelessness was 
not, however, attained, nor a high degree of accuracy. 
The swokeless powder of Messrs. Johnson & Borland, 
and of the Smokeless Powder Company, are well estab- 
lished compounds in England. Camphor has been 
used with success to harden the surface and close the 
pores of the powder granules now used. In French 
and German smokeless powders, acetic acid and ace- 
tone bave been used, not merely to harden the tablets 
or granules, but to convert them into horn-like mate- 
rial, The first powder used with the Lebel rifle took 
the form of small yellowish brown tablets as thin as 
stout note paper. The composition was made a mys- 
tery of, but apparently it contained picric acid—the 
basis of melinite. The powerful and much vaunted 
French explosive employed in shells has for its basis 
pieric acid, which was first ased by Designolle about 
twenty yearsago. The earliest smokeless French pow- 
der undoubtedly failed in the quality of stability, and 
has been superseded by a simpler compound. German 








tion,* which we have recently taken great pleasure in 





| 








powder of great promise, elaborated at the Rothweil 
powder works, failed from the same defect of insta- 
bility. Guncotton of low explosive power has, by the 
use of solvents, been converted into horn-like material, 
and pressed into the shape of rods, tubes, sheets, and 
other forms, which may be cut up into tablets or strips 
of any required shape. Mr. Alfred Nobel, the inventor 
of dynamite and other powerful blasting agents de- 
pending on nitro-glycerine for their basis, also made 
smokeless powder based on guncotton in the above 
form, bearing considerable resemblance to his blasting 
gelatine. Col. Hess, in Austria, rendered this sub- 
staace less susceptible to accidental explosion by the 
incorporation of camphor previously used in the manu- 
facture of the curious substitute for ivory, horn, etc., 
known as xylonite. Mr. Nobel has had some success 
in Italy with his smokeless powder, with which Krupp 
is also said to be experimenting. The government 
committee on explosives have used Nobel's powder 
and others in the form of 
wires and rods in bundles in 
small arms with excellent re- 
salts. The wost promising of 
them, besides fulfilling the 
conditions of smokelessness 
and stability, has developed 
much greater energy in smal!.- 
bore arms. Considerable ero- 
sive action is produced, and 
the arm is heated, while but 
little fouling is produced. 
Success with sma) arms seems 
on the eve of attainment with 
smokeless powder, and its ap- 
plication to larger barrels of 
from 1°85 in. to 6 in. in cali- 
ber is attended with less diffi- 
eulty. Probably the form of 
the gun will need modifica- 
tion, the pressure in the cham- 
ber being less and in the bore 
greater than with black pow- 
der. In our service the need 
for resisting climatic action 
of all kinds involves unaso- 
ally great difficulties, and modifications in our system 
of magazines may be necessary. 

As to the effect on operations of war, much license 
has been given to the imagination as to results arising 
from the use of powder from which noise as well as 
smoke has been eliminated. This has no foundation, 
the noise of smokeless powder differing only from that 
of black powder by being rather sharper and of shorter 
duration. German field guns and our own experi- 
mental pieces are fired with powder generating a very 
slight emoke, like the puff of a cigar, which is instantly 
dissipated. Independent rifle firing is not visible at 
300 meters distance. The main effect in battle will be 
to increase the elements of calculation, leaving less to 
chance. 
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RECENTLY in Sweden a glass composed of fourteen 
substances, of which phosphorus and boron are the 


Fig. 4.—DIAGRAMS SHOWING THE NORMAL POSITIONS 
OF THE BODY IN FILING AND HAMMERING. 


studying in all its details, will render the greatest ser- 
vices to all workshops, to all professional schools, and 
to all students of physics and mechanics, who are now 
so numerous. All those who handle the hammer, and 
who know how tostrike the anvil or to work in the labo- 
ratory, will agree that it is a valuable thing for the man 
of research to know how to make, immediately and un- 
aided, the apparatus that has just been conceived, and 
that he is impatient to experiment with. To all those 
whom such work interests, either as professors or work- 
men, we recommend Mr. Poulot’s method. The author 
begins with hygiene and costume, and gives advice as 
to what is to be first done, in case of wounds received 
from the hammer, chisel, etc. Then he goes on to de- 





scribe the methods of filing, chiseling, boring, etc. 
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Fig. 1.—VISE TOO LOW. Fig.2.- VISE TOO HIGH. Fig. 3—METHOD OF GETTING THE HEIGHT OF VISE. 


In order to give an idea of the ingenious manner in 
which Mr. Poulot instructs his pupils, we reproduce 
from his “‘ Method ” a few figures relating to work with 
the vise. 

Fig. 1 shows us a vise placed too low, Fig. 2 repre- 
sents one placed too high, and Fig. 8 shows us how the 
pupil can determine the proper height of the vise, by 
putting the apparatus at the level of the elbow when 
the arm is bent and the hand placed under the chin. 

Mr. Poulot has produced excellent diagrams for giving 
the attitude of the body and arms in the various ope- 
rations of the mechanic. We reproduce two of these, 
one relating to filing and the other to hammering 
(Pig. 4). 

Mr. Poulot’s method is divided into three years of in- 
struction. The first year comprises elementary motions 
relative to the mechanic’s working stock, the elements 


o* * Metbode d’enseignement manuel pour former un mecanicien,” Paris, 











most important, has been produced. 
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of the work of the forge, of the fire, fuel, ete. The sec- 


ond year is devoted to the nicer sorts of work. It treats 
of the management of measuring instruments, of wire 
drawing, of the lathe, of tools for screw cutting, of 
brazier’s work, of transmissions, etc. The third year 
comprises the execution and mounting of machines. 

Mr. Poulot’s work is deserving of the greatest praise, 
and will render the greatest services.—La Nature. 
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Aqueous Solutions of Essential Oils, 

It has been found by Bergmann that while mixtures of 
the fixed alkali soaps with hydrocarbons and essential 
oils form only emulsions in water, under separation of 
the respective oils, a mixture of an ammonia soap with 
an essential oil will form a clear solution in water, es- 
pecially in presence of an excess of ammonia (Chem. 
Zeit., November 6). Turpentine oil, or some other es- 
sential oil, is first mixed with castor oil, or a mixture 
of it with some other fat oil, the mixture is then sub- 
jected to the action of concentrated acid, and the pro- 
duct, after being washed with solution of salt, is satu- 
rated with ammonia in excess. Or the fat acids may 
be first separated by treatment of the fatty oil with 
concentrated acid, then washed with salt solution, and 
the essential oil added either before or after saturation 
with ammonia. The preparation thus obtained is said 
to form a clear solution, and not only to possess the 
properties of a soap, but also to exercise, in aqueous 
solution, the solvent action of an essential oil.— 


Pharm, Journ. 
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Casting Great Guns in Bhode Island. 

The twenty-fifth mortar of the thirty that the gov- 
ernment ordered last year of the Builders’ Iron Foun- 
dry, Boston, Mass., was successfully cast the other day, 
says the Boston Advertiser. The work is being done 
under the inspection of ordnance officers Capt. A. H. 
Kussell, Lieut. D. A. Howard, and Sergt. Flynn. The 
guns are known as 12 inch breech-loading rifled mor- 
tars, cast iron, hooped with steel. The first contract 
is to be fulfilled April 2, 1890. The first casting, an 
experimental one, was made March 12,1889. This was 
cut up into many pieces for tests, to ascertain the 
mechanical properties of the iron used and for infor- 
mation concerning initial strains in the mortar body, 
produced by cooling from the inside of casting. All 
the requirements of the ordnance department were 
satisfactorily obtained in this casting, and following it 
as a standard, the first casting to be used as a mortar 
body was poured April 6, 1889, since which time cast- 
ings have been made at stated intervals. When it is 
considered that these mortars, when fired, are expected 
to put their shot within a target 10 feet wide, the accu- 
racy with which they must be bored, rifled, and 
mounted can be imagined. Much new machinery for 
this work is now being delivered, consisting of willing, 
slotting, boring, and turning wachines, gun lathes and 
rifling attachments. During the war this establish- 
ment built many of the hea- 
viest naval guns, but the 
changes that have taken 
place in gun making since 
that time necessitate entirely 
different machinery. These 
mortars are intended entirely 
for coast defense, and the 
fortifications already contem- 
plated include many hun- 
dreds of these guns, In anti- 
cipation of this need the 
Builders’ Iron Foundry is 
building up the largest pri- 
vate gun manufacturing plant 
in the country. The mor- 
tars are 11 feet long, and with 
the steel hoops shrunk on 
weigh 1514 tons each. They 
are designed to be operated 
in groups of 16. They will 
be hidden from the enemy 
by embankments, over which 
they will be fired. The firing 
will be directed entirely by 
one officer, who, by previous 
study of a chart, can put his shot in any section of a 
harbor he chooses. 

The regular charge is 80 pounds brown prismatic 
powder, giving a muzzle velocity of 1,150 feet, the pro- 
jectile weighing 630 pounds, with a pressure of about 
28,000 pounds per square inch on the powder chamber. 
The range of these mortars with this charge and pro- 
jectile, with an angle of 45 degrees, is about six miles. 
The shot at that distance will pierce six inches of steel 
armor plate. The accuracy of fire is such that with 
ordinary care every shot can be delivered at this dis- 
tance within an area covered by the deck of an ordi- 
nary vessel. 
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Cost of the Forth Bridge. 

The original estimate of the cost of this great work 
was $10,500,000; but the actual cost has been about 
$15,000,000, or nearly the same as the bridge between 
New York and Brooklyn, | 
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AN IMPROVED MILK CAN. 

The accompanying illustrations represent a milk 
can provided with an efficient surface cooler or re- 
frigerator for keeping the milk constantly cool and 
sweet, with a device for carrying off the heat of the 
wilk, one illustration showing a shipping and the other 
a delivery can. The invention has been patented by 
Agnes W. H. Smith, of Beaver Dam, Wis. The can is 
provided with a perforated dasher on the lower end of 
a hollow stem which has side apertures at intervals 
nearly to the top of the can body, and on this central 
tube is fitted a float which lies on the top of the milk, to 
prevent excessive agitation or churning of it while the 
can isin transit. The can also has a surface cooling top 
or cover made with an ice-receiving vessel, which fits 
closely in the top of the can, and has a curved wargi- 





nal flange, as shown in Fig. 1, under which rests a 
packing, making an air-tight joint between the top of 
the can and the ice box. The bottom of the box is 
highest at the center, where it has a hole through 
which the central air tube passes, next to which is a 
cold air passage to the top of the box. The top of the 
central tube has a perforated cap preferably held to the 
cover by a tie chain, to exclude dust from the tube and 
milk. The drip from the melting ice does not flow 
into the milk, but collects in the outer sloping bottom 
part of the box, the cold air from which flows down- 
ward through the tube into the body of the can and 
on to the milk around the float, or directly on the en- 
tire upper surface of the milk should the fleat be dis- 
pensed with. In Fig. 2 the can is shown provided 
with a jacket having an ice pocket in its lower portion. 
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THE MAGIC MONEY BOX. 





Among the experiments in physics, there are per- 
haps few that were formerly as popular as the one in 
which a human head, capable of speaking, was seen 
lying upon a three-legged table beneath which there 
appeared to be nothing. The body to which the head 
belonged was in reality in the table, the head passing 
through an aperture and the body being concealed by 
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is proposed on a printed slip in the interior, and which 
it is not always possible to answer. 

The box in reality is formed of two parts, as may 
be seen in the figure (B) to the right. The compart- 
ment into which the coin drops is co by two 
small mirrors at an angle of 45°, exactly as in the ex- 
periment mentioned above.—La Nature. 
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A Locomotive Explosion, 

An explosion which shook every house in Benwood 
occurred February 15. The trouble was with the boiler 
of Baltimore and Ohio locomotive No. 442, of which 
Alfred Cunningham was engineer and David Goehring 
fireman. 

The engine was going past the station at the rate of 
about four miles an hour. When the boiler exploded, 
and when the steam cleared away, there was nothing 
left of the engine save the steel frame, driving wheels, 
and truck, surmounted by some tangled and twisted 
bars, rods, and tubes. The force of the explosion was 
such as to damage the track and tear up the platform 
in the vicinity, while a car load of furniture which was 
standing a short distance away on another track 
looked as though it had been subjected to a half 
hour’s bombardment by a field piece. 

In a very few moments a large crowd was at- 
tracted to the scene, and a search was at once begun 
for the engineer and fireman. It was supposed, as a 
matter of course, that both men had been killed, but, 
to the great surprise of all, both men were not only 
alive, but comparatively well. 

Engineer Cunningham was thrown by the force of 
the explosion over the freight cars which were stand- 
ing on the side track, to and over the track of the 
Ohio River Railroad, and finally alighted in an old 
corn field. He was not much the worse for his rapid 
transit, and when it is considered he cleared one hun- 
dred and sixty feet at one flying leap, his escape seems 
little short of miraculous. Before he was found he 
had got on his feet and was walking back to where 
his engine had stood. To a newspaper man Engineer 
Cunningham said : 

‘I was carrying 130 pounds of steam, and as we ap- 
proached the station there were three gauges of water. 
About twenty vards north of the station building I 
threw the injector on, and we ran on past. The ex- 
plosion then resulted.” 

Fireman Goehring was found lying between two 
cars. He, the rear portion of the boiler and fire box, 
and the fragments of the cab, all left the engine about 
the same time. The iron work fell first, and then Goeh- 
ling settled down, with the remains of the cab lying 
over and partly on him. .He went toward the bank, 
and when found was bleeding profusely from cuts 
about the head and face. A flying fragment of iron 
struck Track Foreman Boyd in the calf of one leg, 
causing a painfu) wound, and a fourth man, one of a 
group of five or six who were standing on the platform 
when the explosion occurred, was slightly cut in the 
side of the face by a piece of sheet iron. These com- 
prise the casualties.—Safety Valve. 
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Kenyon’s Substitute for India KRubber. 

The substitute consists essentially of a preparation 

of oxidized linseed oil, such as the skins and refuse of 





boiled oil. In carrying out the invention, oxidized lin- 
seed oil is mixed with a liquid in which it 
will dissolve or with which it will com- 








two mirrors inclined at an angle of 45° with respect to 
the walls at the right and left of the little hall in which 
the experiment took place. The image of the walls 
was confounded with what was seen of the wall to the 
rear. An ingenious manufacturer has utilized the 
principle of this experiment (which could be performed 
only with the outfit of a prestidigitator) in the pro- 
duction of an amusing little toy. It is a magic money 
box formed of a square box having a glass in one side 
and lined with wadding. When a coin is put into the 
slot at the top, it falls and immediately disappears. 








Where has the money gone? ‘That is the question that 


bine when heated. The solvent material 
preferably used is the distillate produced 
in the manufacture of-varnish from gums 
or gum resins, although varnish foots, 
pine oil, or thick pine grease, resin, resin- 
ous oil, or a mixture of two or more of 
these or other similar substances will also 
act as solvents when heated. The var- 
nish distillate or other solvent is placed 





wise, and the skins of boiled oil or oxi- 
dized oil added and mixed well together 
(or they may be mixed prior to being 
placed in the pan). The proportion of 
the solvent to the oxidized oil will alto- 
gether depend on the consistency of the 
product desired. To make the product 
of about the consistency of raw India 
rubber, one part of the varnish distillate 
to three parts of the boiled oil skins is 
used ; but to produce a substance of a 
thick, treacly consistence, equal parts of 
each. The mixture in the pan is then 
heated to about the temperature of boiling oil, say 350° 
to 450° F., and maintained at that heat for a considera- 
ble time until all the hard or oxidized masses of oil are 
dissolved in or thoroughly incorporated or combined 
with the varnish distillate or other solvent used (say 
from twelve to twenty-four hours). 
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AN English electrician has invented a material that 
he calls “‘alterion,” for the prevention of corrosion in 
boilers. The interior of the boiler is coated with the 
material, and from time to time electrical currents are 
sent through it. 





in a pan or still heated by steam or other- | 








AN IMPROVED BARREL TRUCK AND JACK. 
The accompanying illustration represents a hand 
truck for barrels containing oils or other merchandise 
to be drawn off or retailed from the original packages. 
It has been patented by Messrs. James H. Stansbury 
and Isaac U. Hyatt. Upon the forward cross bar of the 





STANSBURY & HYATT’S BARREL TRUCK AND JACK. 


truck frame are secured two meta! chocks, having 
curved upper faces adapted to receive a barrel. The 
truck wheels are on an axle journaled in fulcrum plates 
bolted at their rear ends to the side bars at about the 
center, and forward of the wheels the plates are gradu- 
ally curved upward to the forward ends of the side 
bars, where they are rigidly fastened, and at these 
points angled nose plates are secured to the upper face 
of the side bars, adapted to be entered beneath the 
chine of a barrel. The relative arrangement of the 
nose plates and roller fulcrum with the wheels allows 
the truck to overbalance forward but little when load- 
ing, and enables one man to easily handle a very heavy 
barrel. On the handle part of the truck frame is sup- 
ported a vertically adjustable concaved saddle, on 
which and the front chocks the barrel or hogshead 
firmly rests. At each end of the saddle there is pre- 
ferably formed a hook, allowing connection of oppo 
site ends of a stay chain or cord passed over the barrel 
to hold it snugly to the saddle while the truck is being 
tilted downward after inserting its nose plates under 
the chine of the barrel. 

For farther information relative to this invention 
address Mr. James U. Hyatt, Jamaica, N. Y. 

i ora ~~ —— 
AN IMPROVED CASH CARRIER. 

The accompanying illustration represents a simple 

and compact cash carrier for a store service system, in 








Se}pert 
THE FULLER CASH CARRIER. 


which the cup is permanently attached to the car, and 
consequently not liable to be misplaced or lost, while 
the car requires but a slight effort to propel it along the 
wire. The wire at either end, next the stop, is increased 
in thickness, this portion being approached by aslight 
bevel, and as the car wheels ride up this portion of the 
wire toward the stop a spring brake on the car engages 
the periphery of the wheels. There is aiso a rubber 
buffer on the stop by which, in connection with the 
action of the brake, the car is brought to a standstill 
without noise or jar, even if its motion had been ex- 
cessive. The car never fails to catch and never re- 
bounds, while it requires but a slight turning of the 
handle at either end to release the brake when the car 
is sent on its way. Fig. 1 shows the car with the cash 
cup in position to be sent along the line, Fig. 2 illustrat- 
ing the manner in which it is brought to the open posi- 
tion, being always held upright, the closing of the cup 
to the bottom of the car being effected by simply pash- 
ing the cup up by the ring on its bottom. This cash 
carrier has been for some time in successful use and is 
highly commended by those who have it. For further 
information relative thereto address the Fuller Cash 





Carrier Co., Meadville, Pa. 
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A Triumph of Bducation. 

To every one interested im the welfare of the deaf and 
dumb the success of the oral training system, as lately 
exhibited ata theatrical performance of “* Richard III.” 
by the children at Old Kent Road Asylum, must con- 
vey an impression of deep satisfaction. If a certain 
slowness of utterance or an occasional jarring intona- 
tion still reminded one of the lacking faculty, this is 
hardly surprising. These imperfections time alone 
will do much to remedy. It is far more remarkable 
that young people who could not remember having 
heard the human voice were able, with very fair accept- 
ance, and with evident intelligence, to render in speech 
one of the masterpieces of the drama. Such a feat, we 
need hardly say, would have been quite impossible 
ander any other bat the oral method. The success of 
the performance, moreover, speaks volumes for the skill 
and patience possessed by the teachers employed in 
earrying this system into effect. No process of train- 
ing exacts more of its communicators ; none, perhaps, 
more distinctly requites their laborious efforts, and 
certainly none endows the learner more abundantly. 
It is customary with many in this country to speak of 
the lip-reading system as an educational novelty ; yet 
it is far from being such. For centuries it has divided 
the field with one or other of the sign methods, and 
probably has always exerted a relatively great or even 
&@ preponderating influence. It was known and taaght 
with succese in Spain during the sixteenth century. It 
was used by Wailis and advocated by Dalgarno a cen- 
tury later in England. Under Braidwood and Watson 
it afterward achieved some of its most brilliant s7c- 
cesses. Nay, it continued to flourish side by side with 
the convenient but far less efficient manual method 
introdaced by De l’Epée and Sicard, and adopted from 
their school by teachers in Great Britain and America. 
While, therefore, we must chiefly thank Samuel Heip- 
ecke and his followers for fostering in its original form 
the precious germ of imitative speech properly so 
called, we must also remember that what he brings us 
is not in trath novel, but is a once neglected part of 
the educational patrimony of almost every European 
country. If a long list of recorded successes which 
reaches us from ages now becoming remote, and the 
proofs of striking success attained in our own day, 
afford the means of judging, we may safely conclude 
that both teachers and taught will agree to retain in 
chief esteem a method which has accomplished so 
much. Between the clear and intelligent utterance 
whieh it insures and the uncouth vocal ventures of the 
sign-taught mute there is indeed no rational compari- 
son. — Lancet. 


Kangareco Skins. 

When brought to bay, the kangaroo jumps like a 
flash for a hunter's chest, and tries to crush it in with 
his fore feet. To prevent this, each man wears across 
his breast a two or three inch thick matting. Armed 
with a spear, with a club attachment at the other end, 
they ride upon swift horses into a herd. With the 
agility and equipoise of circus riders, they stand erect 
upon their horses, apd use their spears and clubs. The 
kangaroo is able to jump clear overa horse. As the 
game is bagged it is skinned, and the skin is stretched 
on the ground and pegged down to prevent shrinkage. 
The flesh furnishes meat for the camp. Each man 
places his private mark upon his booty, and when they 
have one hundred skins apiece, they return back to 
civilization. There are twenty varieties of kangaroos, 
among them the biue, red Wallaby, black, gray, and 
forester, the latter furnishing the best leather, as it 
lives mainly in wooded sections. 

When the shipping ports are reached, the hunters 
dispose of the skins by auction to the highest bidders, 
the skins being now in constant demand. Kangaroo 
hunters make large profits. One man is known to have 
cleared $4,500, free of living expenses, in a single year. 
The tanning of kangaroo skins is confined to men em- 
ployed by Americans, as other dealers cannot afford to 
pay the high prices for the raw material. The result 
is that Parisian and London shoe manufacturers buy 
their stock of kangaroo leather directly from Newark, 





and prominent dealers in Germany, Greece, Spain, and 


even Australia itself, obtain their supplies from the 


same souree. The manufacturer here scouts the idea | 


that the original seven league boots were made from 
the skin of the great Australian leapers.— Nature. 

_- Santini te mmm — 
EInjery to Neighbers’ Water. 

Where one stores oil on his premises in such a way 
that the leaking oil penetrates the ground, and thus 
pollutes bie neighbor's spring, he is liable to his neigh- 
bor for the injary that results, although he may have 
been ignorant of the fact that the oil was affecting the 
water of his neighbor's spring, according to the decision 
of the Kentacky Court of Appeals in the case of Kin- 
nard os. Standard Oil Company. The court held that 
while the owner of the land may appropriate to his own 
use hidden or andefined veins of water under bis soil, 
and thus cut off the supply of water from a neighbor's 
well or spring, he has no right to contaminate the 
water so as to render it unhealthy or unfit for use when 
it reaches his neighbor's land. 








AN IMPROVED GLASS POLISHING WHEEL. 

The illustration herewith represents a wooden polish- 
ing wheel composed of sector sections, each so cut and 
connected to the adjacent sections that the grain of the 
wood of each section will ran at about right angles to 
the forward radial edge of the section. It has been 
patented by Mr. Wyman Kimble, of Honesdale, Pa. 
Fig. 1 is a side view and Fig. 3 an edge view of such a 
wheel, in which the sector sections are united by dove- 
tail projections, Fig. 2 showing a construction wherein 
the dovetail joints are dispensed with and the sections 
are united by tongue and groove connections, with 
double-pointed tacks appliea over the joints. A wheel 





KIMBLE’S GLASS POLISHING WHEEL. 


thus formed is especially designed to maintain an even 
wearing surface upon its peripheral edge, while readily 
taking the proper shaping upon its operating edge 
from the sharpening tool. 


<i 
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Improved Process for Fixing Colors, 
This irvention, by F. Bayer & Co., Elberfeld, Ger- 
many, relates toan improved process for fixing coloring 
matter, such as the azo-dyestuffs, which possess the 
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property of directly dyeing unmordanted cotton in an 
alkaline bath, and which are known in the trade as 
substantive coloring matters, on or in the animal or 
vegetable fibers to which they are applied in the pro- 
cesses of dyeing and printing. The said substantive 
coloring matters possess the property of forming, with 
the salts of the earthy and of the heavy metals, lakes 
which in part are very permanent. By boiling in a so- 
lution of a metallic salt goods which have been dyed 
or printed in the usual way, the metal becomes fixed 
by the coloring matter in the form of a fixed lake. The 
results obtained naturally vary according to the nature 
of the metallic salt and coloring matter employed. 
Zine is found to be the best suited for use in dyeing 
wool and silk, as it has no influence whatever on the 
color, and forms lakes which perfectly resist the action 
of boiling water, and better resist fulling or milling 
than do the original colors. The zinc ean be employed 
in the form of sulphate of zinc or white vitriol. Woolen 
goods dyed in the usual way, with deltapurpurine for 
example, are boiled for a few minutes with a quantity 
of white vitriol corresponding to the dye employed. 
The zinc is then completely taken up from the bath. 
The wool so treated is now faster to fulling or milling, 
and can be acted on with boiling water without suffer- 
ing in the least. The dyestuffs are preferably employ- 
ed in printing with an addition of neutral thickening 


paste. i 43.95 
A NEW MACHINISTS HAMMER. 

The illustration herewith represents a new style of 
standard hammer for machinists and blacksmiths 


which has just been brought out by the Billings & 











Spencer Company, of Hartford, Conn. These ham- 
mers are drop-forged from the best tool steel, and are 
carefully tempered and finished in the thorough man- 
ner for which this company has so well established a 
reputation. They are made in four sizes, 4, %, 14, 
and 14¢ pounds, respectively, and particular attention 
is given to the handles in regard to shape, elasticity, 





and “ hang.” 


Gorrespondence. 








Hektograph Pad—French Formula for 
Composition. 


To the Editor of the Scientific American : 
‘ Hektograph Pad.—French Ministry-of Public Works. 


Glue..... eaeateos - 100 parts 

GE cacmraucien. esdiensees enrpnce>qnsses, csageuse sO OU 

Finely powdered kaolin or baric sulphate.......... ic ao 

WU s WR eA cS... sca ee: % 

“For ink a concentrated solution of Paris violet is 
recommended. 


“To remove old copy from pad, a little muriatic acid 
is added to the water.” 

This is the 25th copy from pad made according to 
above formula. 

For a tin dish 7X11 inches I used : 


Biccdcne c0eccccbecobdieids cocccsvecsse cuccveclusaumbs 3 oz. 
GQ CTIII, 600 0.000060 sethieds vésccens cécssccccesscptaies = * 
BOOMER. 2... cc ccccddecesss cocecccccccoscoecs: coseseseuces %” 
CRBEE «0.08.cnn<sks chen wajemininscdbonbece.ctubseessaesece= 114 “ 
30 o 


I had to guess at weight of glue and think that I got 
a trifle too much. Ww. T. PEPPEREL. 

Boston. 

[The quality of the sample zubmitted speaks well for 
the formula, which varies in some points from that 
given in our SUPPLEMENT, No. 438.—EpD.] 

Oxygen Explosions—Their Cause and Prevention. 
To the Editor of the Scientific American: 

I was much interested in your article in the ScrEN- 
TIFIC AMERICAN in reference to the explosion of an 
oxygen retort at Lexington, Ill., by which Prof. Jess 
and a number of others were severely injured. 

In my experience of a number of years in the manu- 
facture of oxygen for the lime light and other scientific 
purposes, I have become convinced that a large num- 
bers of explosions are the result of a sudden plugging 
of the neck of the retort and outlet pipe with the bin- 
oxide and decomposed chlorate. 

Some years ago, while working with an extemporized 
retort similar to Prof. Jess’, composed of 2 or 24¢ inch 
iron pipe, about 10 inches long, one end closed and the 
other capped with a reducing cap into which was 
screwed a ¥¢ inch pipe, the retort exploded violently, 
bat fortunately injuring no one. The retort had been 
inclined at an angle of 45° over the source of heat, and 
the gas coming off slowly, I turned the retort to expose 
a fresh surface. The retort exploded a moment later. 
As the retort had been carefully cleaned, and as samples 
of the same lot of chemicals, when used in another re- 
tort, gave no bad results, I formed the opinion that the 
discharge pipe of the retort had been plugged by a sud- 
den rush of gas, and the explosion followed. For seve- 
ral years I have used a conical retort of heavy sheet 
iron, about 8 inches diameter at base and 244 inches at 
top, this fitted with a loose-fitting cap of copper or 
iron, with connection, and when used a joint made with 
fire clay. I bave never had the slightest accident with 
this form of retort, and commend it to all. 

C. Lucrus WooLLky. 








Baltimore, Md. 





A New Explosive Compound, 

Mr. H. 8. Maxim has discovered that the addition of 
castor oil, or other suitable oil, to compounds of dis- 
solved guncotton and nitro-glycerine, nitro-gelatine, 
or the like, increases the toughness of the product and 
modifies the explosive properties thereof, while greatly 
diminishing its liability to deterioration by exposure 
to the atmosphere. Castor oil is preferably employed, 
because it is soluble by means of the solvents which 
are employed for dissolving the guncotton and nitro- 
glycerine or nitro-gelatine. The improved explosive 
compound is advantageously manufactured as follows : 
First, dissolve guncotton or trinitro-cellulose in ace- 
tone, ethylic acetate, or a similar solvent, either in a 
liquid state or in the form of vapor, until the said gun- 
cotton is brought to a sufficiently thin consistency, and 
then add to the dissolved guncotton the nitro-glycer- 
ine or nitro-gelatine, and after that the castor oil, and 
thoroughly incorporate these substances. Or the cas- 
tor oil may be dissolved in a portion of the acetone, or 
other solvent, before the solvent is added to the gun- 
cotton. When the mixture is sufficiently dissolved, it 
it subjected to pressure in a cylinder, and so forced out 
through small holes in the form of threads or strips, 
which may be cut into small pieces. 

Length of Locomotive Boller Tubes, 

Some interesting experiments have recently been 
made by the Paris, Lyons, and Mediterranean Railroad 
on the comparative value of short and long tubes in 
the locomotive boiler. Asa result of these experiments 
the road has adopted standards for lengths of tubes, 
varying from 18 feet to 14% feet. With boilers having 
tubes of these lengths there was found a total evapora- 
tion in a given time about 5 per cent greater than with 
boilers having tubes 1644 feet in length, but there was 
a loss on the water evaporated per pound of coal vary- 








ing from 24¢ to 5 per cent. 
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THE SAN DIEGO FLUME SYSTEM. 


The dreadful calamity at Hassayampa, Arizona, afew 
days ago, which caused such great destruction of life, 
has attracted attention to the system of artificially 
watering the parched, arid plains of the rainless region 
of the West by the use of dams and flumes. Much 
waste land in the’West has recently been redeemed 
by irrigation. The dam lately destroyed at Hassa- 
yampa was built in order that the sterile plains with 
which that part of Arizona abounds might be irrigated. 
This system of overcoming the defects of nature by 
artificial means will be extensively used in the future, 
when the population in those regions has become dense 
enough to create a greater demand for farm land 
than exists at present. Then that desert land will be 
looked at longingly, and those dreary wastes will be 
transformed into fertile plains, and will perhaps be 


studded with flourishing towns. 


One of the most perfect and extensive works of this 
nature is the San Diego Flume System, which has re- 
cently been completed, and which is designed to sup- 
ply water to the city of San Diego and to irrigate the 
surrounding mesas, now simply barren deserts, with 
no vegetable growth save the cactus and the sage 
bush. But the days of these plants are numbered, and 
the inhabitants of that region are now looking for- 
ward to the conversion of this dreary region into flow- 


ering prairies. 


San Diego is situated at the extreme southwestern 
limit of California, on a splendid bay. It is the south- 
ernmost American harbor on the Pacific coast. When 
the first railroad was brought into San Diego,in 1881, 
the population was 3,000. Now she claims a population 
of 35,000, and it would appear that the port was likely 
at no distant day to become one of the most impor- 
tant of the Western seaports. Distant nearly 500 miles 
from San Francisco, she is nearer Australia, South 
America, the Nicaragua Canal, and most of the Pacific 
Islands than is San Francisco, and by rail she is nearer 
Salt Lake City and nearer New York than is the Gold- 


en Gate. 


The country, however, like much of that immediate- 
ly east of the Rockies, and like the peninsula of Cali- 
fornia, lacks water, and it is to the end of remedying 
this defect that the flume system described below has 


been constructed. 


Mr. Bryant Howard, president of the Flame Com- 
pany, at the ceremony that took place to celebrate the 
opening of this great work, in the course of an admira- 
ble speech spoke with pardonable enthusiasm as fol- 


lows: 


“The county of San Diego, which, because it is only 
a county, we are apt to think of as of small size, is yet 
larger than several of our States. It is larger than the 
States of Massachusetts, Rhode Island, and Connecti- 
It is larger than some of the kingdoms 
of Europe. Though a large portion of it is desert and 
mountain, it has more fertile land within its borders 
than Palestine when Solomon reigned in his glory, 
more than Greece when Pericles reared the Parthenon. 


eut combined, 


It is one of the most favored regions of the whole earth. 


Its scenery is grand and beautiful; its skies soft as 
those of Italy ; its valleys and mesas unsurpassed in 
fertility ; its hills and mountain sides are covered with 
flowers yielding treasures as precious as those of the 
famed Hymettas ; its air is balmy as the breezes of| p 
‘Araby the Blest.’ Here no thunderbolts destroy, no 


tornadoes bring devastation, no torrid heat enervates, 
no frigid cold benumbs or paralyzes. 
ean find no foothold ; here the sunshine and ocean 


breeze give life to the blood, elasticity to the step, the 


bloom of health to the cheek. 
“ But one thing we have needed. Our fertile hills and 
valleys and mesas are sometimes dry and barren. 


Thirsty earth eries for drink, and her thirst is not al- 
The harvest has not always come to 


ways quenched. 
reward the labor of the farmer. 
lacked is water. 
comes to us in all his glory. He comes from the moun- 
tains, and all the valleys and mesas rejoice at his com- 


The one thing we 


ing. In his footsteps shall spring herb and flower and 
fruit and grain. He shall wave his scepter over the 


land, and beneath it ‘shall oil and wine and milk and 
honey flow.’” 

The water is brought to San Diego, a distance of fifty 
miles, from the lofty Cayamaca Mountains, where there 
is abundance of rain. The annual rainfall averages 30 
or 40 inches. The living streams flow during all the 
year. By means of tunnels and trestles the water is 
conducted through the whole distance with an even 
fall of some 4°75 ft. per mile. The current flows at the 
rate of four miles an hour. The supply reservoir at 
the western terminus of the flame for the uses of the 
city is 680 ft. above the sea level, and it was for the 
purpose of retaining this high elevation that such ex- 
tensive trestle work was necessary. At this point the 
water is filtered, and is brought eight miles to the city 
through a fifteen inch pipe. 

The original source of the supply is the Cuyamaca 
reservoir, located in the mountains at an elevation of 
5,000 feet above the sea level. It holds 3,789,000,000 
xallons of water, but, in case of necessity, the dam 






Here malaria 







For here water is king. And now he 
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trebled. The dam is made of clay, and is 720 feet long, 
85 feet high, and 140 feet wide at the base, 16 feet at 
the top. The front is riprapped. It is estimated that 
the watershed at present concentrated is some 150 
square miles in extent. The water as it leaves the re- 
servoir flows through the natural bed of a brook 
through a narrow gorge called Bowlder Creek, a 
distance of twelve miles to the diverting dam. 

This is asplendid structure, built of granite and 
cement, 450 feet long and 35 feet high, 16 feet wide at 
the base, and 5 to7 feet wide at the top. From the 
diverting dam the water passes into the great flume. 
This is 35°6 miles long, 6 feet wide, and 16 inches high. 
The side boarding will be raised to four feet as soon as 
the supply demands it. It is built of dressed redwood 
plank two inches thick, resting on heavy wood sills, 
stringers, and cross ties, and the whole resting on a 
solid foundation. Over 9,000,000 feet of lumber was 
consumed in this work. Redwood was selected owing 
to the fact that water does not have the same delete- 
rious effect upon it that it does upon other woods. 

In the construction of the flume there are 315 trestles, 
the longest of which is the Los Cochos trestle, 1,774 
feet in length and 56 feet high. Its construction re- 
quired 250,000 feet of lumber. Some of the others are: 
The Sweetwater pass, 1,264 feet long and 81 feet high ; 
Sycamore Creek, 720 feet long and 35 feet high ; Con- 
nor Creek, 688 feet long and 34 feet high ; Knob Creek, 
600 feet long and 55 feet high ; Cut-off, 640 feet long 
and 48 feet high; Sand Creek, 600 feet long and 58 
feet high ; South Fork, 420 feet long and 86 feet high ; 
Quail Canyon, 560 feet long and 68 feet high ; Monte, 
438 feet long and 60 feet high; Chocolate, 450 feet 
long and 68 feet high. 

There are over three hundred smaller ones. There 
are a number of tunnels cut through the solid granite 
or slate six feet square, cemented and arched overhead, 
supports being placed wherever the rock was in dan- 
ger of falling. The principal ones are the Lankers- 
heim Tunnel, 1,900 feet long; Los Coches, 313 feet ; 
El Monte, 290 feet ; Cape Horn, 700 feet ; South Fork, 
200 feet; Anderton, 270 feet; and Sand Creek, 430 
feet. 

The project of erecting this flame was conceived of 
many years ago by Mr. T. 8. Van Dyke, and for many 
years he and Mr. Wm. E. Robinson tried to interest 
the public of San Diego and procure capital for the en- 
terprise which has recently been brought to a success- 
ful issue. Work was commenced in 1886. In many 
places roads had to be constructed to facilitate the 
transportation of the timber, and over 100 wagons and 
800 horses and mules were employed in transferring the 
lumber from the ships in the harbor at San Diego 
to different points in the mountains. The lumber 
was hauled by teams in caravans, consisting of several 
wagons dragged by teams of six, eight, or ten horses 
each. The lumber was cut and fitted at the city in 
order to avoid unnecessary hauling. The cost of the 
work has amounted to about $1,000,000. 

It is estimated that, in addition to furnishing the city 
with a splendid water supply, it will be possible to 
irrigate from 40,000 to 100,000 acres of land. This land 
has hitherto been worthless, but with an abundant sup- 
ply of water at hand it is only a question of time before 
this tract will be converted into flowering gardens and 

rosperous farms, for the soil is productive and the 
climate delightful. Part of this land has been acquired 
by the flume company, and is being worked with a view 
to converting it into productive property. There are 
a number of summer flowing streams that can be di- 
verted into the flume in the Cuyamaca Mountains as 
soon as this becomes necessary, and other reservoirs 
will be constructed at different points. One of these, 
near the La Mesa tract, will contain 760,000,000 gallons, 
and another above the Diverting Dam 1,250,000,000 gal- 
lons. 

In one of our views we represent a party of pleasure 
seekers in the act of floating down the flume. 

This system, which we have taken as a type, is, how- 
ever, only one of many in this same county of San 
Diego. There are seven other similar systems, either 
completed or in course of construction. It is claimed 
by some that the land is enhanced in value $100 per 
acre, and some idea can be formed of what this work 
means to that country when it is remembered that from 
500,000 to 1,000,000 acres will be benefited by these 
works. We also give an illustration of the Sweetwater 
Dam, recently erected to furnish a water supply to 
National City (near Sag. Diego) and the National 
Ranch. The names of other systems in that same region 
are Tia Juana, Sweetwater, Bernado, San Luis Rey, 
Santa Margarita, and San Jacinto. 

It is an interesting study to those living in a com- 
munity where the conditions of society are pretty well 


determined to think of a people who are living in a city 


that has increased tenfold in eight years and that are 


calmly waiting for the country about them to gradually 
change from a cheerless desert into a blooming garden. 
They are not dreamers and romancers, looking for 
some work of magic, but practical business en looking 


forward to the season of transformation with the faith 
that comes of well-considered plans and long-studied 


can be raised several feet and the capacity doubled or! design, They are looking to 9 literal reconstruction 






























































of nature and to an extension of the possibilities of 
their material growth that implies an entire reversal of 
the present order of things. Their material extension 
as a people was limited; but now the barrier that 
bound them has been removed, and they are waiting 
with a calm that is sublime for the new possibilities of 
an extended development and a new and more diversi- 
fied civilization. 


-— 
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The Proposed Great Bridge between New Work awd 
Jersey City. 

Engineer Lindenthal, who designed the projected 
bridge across the Hudson River at New York, lately 
explained to a sub-committee of the House of Repre- 
sentatives Committee on Commerce the details of the 
proposed structure. 

The committee has received the reply of the seere- 
tary of war in answer to an invitation to express his 
views upon the bill. The secretary indorses and trane- 
mits a letter from Gen. Casey, chief of engineers, in 
which he says that the bill was referred to the Board 
of Engineers stationed at New York. Upon their find- 
ings he suggests that the center of the span shall be 
155 feet above mean tide, and that a section sball be 
inserted requiring the plans to be submitted to the sec- 
retary of war within one year from the passage of the 
act, the construction to begin within one year after 
that, and the bridge to be completed within ten years 
from the approval of the plans. Gen. Casey says that, 
with these amendments, be knows of no objection to 
the passage of the bill so far as the interests of naviga- 
tion are concerned. 

In the course of his argument Mr. Lindenthal com- 
mented upon these recommendations adversely. He 
said that the company would be willing to have the 
center of the bridge 145 feet above tide water, which 
would be 10 feet higher than the Brooklyn Bridge, but 
to make the bridge 155 feet high would add enormous- 
ly to its cost, and would render it almost impossible sv 
to grade the approaches as to afford access to railroad 
trains. The best plan to adopt would be to fix the 
height tentatively at 145 feet in the bill, leaving a board 
of engineers to take testimony from pavigators and 
railroad men and definitely settle the matter. 

Mr. Lindenthal also contended that the time allowed 
by Gen. Casey for beginning the work was entirely in- 
adequate. Vast preparations would have to be made 
to get together material for a structure unlike any 
other in the world in size and design. It would also be 
necessary for the compémy to acquire about thirty 
million dollars’ worth of property in real estate for the 
approaches and right of way, and this was a time-con- 
suming proceeding. He was willing to accept the sug- 
gestion of Chairman Baker that the bill should pro- 
vide for the beginning of the work in three years, with 
a proviso that the secretary of war might grant an ex- 
tension upon reasonable grounds. 

Mr. Lindenthal said that it had been his task for the 
past five years to convince the public, and particularly 
capitalists, of the feasibility of his plan of throwing 
a single span bridge, 3,000 feet long, across the Hudson 
River, a plan which no other engineer had the courage 
or ability to put forward. Asa resuit of his work he 
had secured the indorsement of the American Society 
of Civil Engineers and had gotten the support of capi- 
tal for the construction of a bridge which in itself 
would cost $16,000,000. 

In conclusion and in answer to questions, Mr. Lin- 
denthal gave some interesting statistics relating to the 
bridge. Its central span would rise and fall eight feet, 
owing to changes of temperature. The anchorages 
would be half as large as the capitol at Washington, 
and each would contain fifty per cent more masonry 
than the largest of the Egyptian pyramids. The cables 
would be four feet in diameter (the Brooklyn Bridge 
cables are fifteen inches), and the towers would be 500 
feet high. The bridge proper would accommodate ten 
railway tracks. Foot passengers sould be lifted up to 
its level by elevators in the anchorages, but if it was 
desired to provide for the passage of vehicles, they 
would have to ascend the Palisades to reach its level. 

——_ +o ae 
COMPULSORY automatic car coupling is the subject 
of a bill presented to Congress by Representative 
Flower, of New York. The bill recites that, in view 
of the numerous accidents and loss of life resulting 
from the present system of coupling railway cars by 
hand, a bill requiring all railway companies to equip 
their freight and passenger trains with automatic 
couplers has become a necessity. The act is to be 
operative after November 1, 1802. The Interstate 
Commerce Committee may in special cases extend the 
time one year longer. Failure to comply with the pro- 
visions of the act subjects the offenders in each case to 


a fine of $500. 
—_—_—_—_—D oS 
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THE production of cyanogen directly from atmo- 
spheric nitrogen has been made the subject of further 
investigation by F. Breneman (Jowr. Am. Chem. Soc.), 
which leads to the conclusion that while cyanides and 
ammonia may be thus produced experimentally, there 
are as yet insuperable difficalties in the way of adapt- 





ing those methods to industrial purposes. 
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THE NEW DRY DOCK AT HALIFAX. 

The engraving represents the dry dock lately opened 
at Halifax, Nova Scotia. This dock is capable of 
admitting any vessel in the world, and is the largest 
on the American continent. The dimensions are: 
Length 601 feet, width at top 102 feet, width at bottom 
70 feet, depth of water over sill 30 feet, width of en- 
trance 89 feet 8 inches. The entrance is closed by a 
ship caisson 92 feet 7 inches long over stems, 35 feet 6 
inches deep from keel to platform, and 23 feet wide 
amidships. The engineers were Messrs. Bateman, Par- 
sons & Bateman. The contractors were Messrs. 
Pearson & Sou, Westminster, with whom was asso- 
ciated Mr. 8. M. Brockfield, of Halifax. The harbor is 
never blocked 





Scientific American. 











Abrus Precatoria. 

At a recent meeting of the Society of Naturalists of 
Dorpat, Professor Kobert ( Wiener Medizinische Blatter, 
November 7, 1889) presented an account of a new 
poison, of an albuminous nature, which he had ex- 
tracted from the seeds of the Abrus precatorta—a 
plant already known for hundreds of years. These 
seeds occur in the form of red bodies, about the size of 
a pea, with a black spot on them, and are spoken of in 
the Indies as “ chicken eyes,” while in Germany they 
are described as *‘ paternoster-erbsen,” from whence the 
attribute “ precatoria” originates. Asa remedy, the 
Abrus precatoria seeds have been for along time em- 
ployed as irritants and anti-hemorrhage remedies ; in 
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Wood as a Source of Human Food. 
Probably no modern science presents a wider field 
for speculation than that of chemistry, and more es- 
pecially, perbaps, that branch of the science which 
treats of organic compounds. Since the day when 
Wohler overthrew forever the notion that organic sub- 
stances were exclusively the products of the operation 
of a so-called vital force by his discovery of the syn- 
thesis of urea, a great number of bodies, hitherto ob- 
tained only in Nature’s laboratory, have been success- 
fully built up, as the result of a careful and most min- 
ute study of their exact nature. The discovery of the 
preparation of substances by artifice, more particularly 
the dyes, has, as a matter of course, influenced very 
considerably 
= —* home and foreign 














with ice, and is 
rewarkably well 
situated for a re- 
pair port. 

Our engraving, == 
which shows 
H. M. 8. Canada 
in the dock, was 
prepared by Jn- 
gineering from a 
photograph. 

a oe 
Phosphorus. 
At a recent 

meeting of the 
Edinburgh  sev- 
tion of the Socie- 
ty of Chemical In 
dastry, Dr. J. B. 
Keadman read a 
paper on “The 
Manufacture of 
Phosphorus.” At 
the outset he gave 
a short sketch of 
the earlier me- 
thods of manufac- 
tare. For about 
a hundred years 
bone ash had 
been used as a 
source of phos- 
phorus, but now 
native mineral 
rhosphate of lime 
had taken the 
place of bone ash 
in the estimation 
of the phosphorus 
manufacturer, 
owing, no doubt, 
to the low price 
at which it could 
be obtained. 
From one or other 
of the phosphates 
of lime phosphve- 
ric acid was pre- 
pared. This phos 
phoric acid was 
treated in an 
evaporator until 
it precipitated its 
lime. It was then 
mixed with car- 
bonaceous matter 
to the extent of 
@& percent. The 
mixture was de- 
siceated ip a re- 
tort, and stowed 
away for distilla- 
tion. Distillation 
wae effected in 











small bottle- 
shaped retorts, 
and the erude — 


phosphorus which 
was produced was 
mahogany brown in color. This crude substance was 
refined by redistillation, or by being treated with eul- 
pharic acid. At the close of his paper Dr. Readman 
showed how little phosphorus was used in the manu- 
facture of matches by giving the analysis of the 
amounts in a number of boxes by various manufactu- 
rers which had been tested. In these the quantity 
varied from half a grain to two and a half grains 
per box. 
8 
Rikonogen Developer fer Traveling. 

Distilled water which has been boiled and allowed to 
cool, 100 parts; sulphate of soda, 40 parts. Dissolve 
and add : Crystallized eikonogen, 10 parts ; caustic pot- | 
ash, 10 parts. Cork well. For use, dilute with from 
three to ten times ite volume of water. 
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THE NEW DRY DOCK AT HALIFAX, NOVA SCOTIA. 


India they are frequently employed for poisoning, 
while in Brazil they are used in the treatment of oph- 
thalimia. 

In India the seeds are rubbed up in their fresh condi- 
tion, and then rolled up into a fine roll, whose sharp 
point stuck into the skin is sufficient to kill any man 
or animal, and leaves no more mark than the sting of 
aninsect, It is stated that entire English colonies 
have been murdered in India in this manner. Pro- 
fessor Kobert has examined the albuminous constitu- 
ent, and has found that it is one hundred times more 
poisonous than strychnine, and is similar in its action 
to the poison which may be extracted from castor oil 
seeds. Like all other albuminous poisons, it loses its 


activity when boiled, and consequently the Abrus 
At the Pho-|precatoria seeds may be even used as food. Dr. 


tographie Society of Great Britain, Mr. Warnerke|Kobert has found that death is caused, when this 


strongly yecommended this for short exposures and | poison is introduced into 


dull days. 





the blood, through the 
coagulation of the blood corpuscles.— Ther. Gazette. 





=== = SS industries. What 
=== shall be said. 
= then, when che- 
mistry promises 
= : to solve hard pro- 
2S = blems of political 
SS === and social econo- 
my? In an ad- 
dress delivered at 
Heidelberg, by no 
less eminent an 
authority than 
Victor Meyer, it 
is announced 
that “we may 
reasonably hope 
that chemistry 
will teach us to 
make the fiber of 
wood a source of 
human food.” 
What an enorm- 
ous stock of food, 
then, will be 
found, if this be- 
comes possible, in 
the wood of our 
forests, or even in 
grass and straw. 

The fiber of 
wood consists es- 
sentially of cellu- 
lin, CsHisOs. Can 
this be made to 
change into 
starch? Starch 
has exactly the 
same percentage 
composition, bat, 
as every one 
knows, it differs 
very much in its 
properties, and 
the nature of its 
molecule is prob- 
ably much more 
complex. Cellalin 
is of little or no 
dietetic value, and 
it is not altered, 
like starch, in 
boiling water. It 
readily gives glu- 
cose when treated 
with strong sul- 
phuriec acid, as is 
easily shown 
when cotton wool, 
which is practi- 
cally pure cella- 
lin, is merely im- 
mersed in it. 
Starch gives the 
same product 
when boiled with 
weak acid. The 
author further 
quotes the re- 
searches of Hellreigel, which go to show beyond dispute 
that certain plants transform atmospheric nitrogen into 
albumen, and that this process can be improved by 
suitable treatment. The production, therefore, of 
starch from cellulin, together with the enforced in- 
crease of albumen in plants, would, he adds, in reality 
signify the abolition of the bread question. It must be 
borne in mind, however, that theory, fascinating and 
promising though it may be, is not always capable of 
being followed up by a practical result.— Lancet. 

———__—___—— + 0+ 
Crystallography. 

If sodium sulphate be allowed to crystallize (New 
Idea) between pilates of unglazed porcelain in the open 
air, and if the crystallization be reproduced two or 
three times by sprinkling with water, the plates fall to 
powder. The same phenomenon is observed with very 
hard stones. This crystallization may be the cause of 
the comminution of rocks which resist water. 
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Patent Legislation. 

The Engineer thinks it would interest the public 
to know what manner of men they are who are 
always for tinkering the patent laws. Theredoubtless 
never was anything made by man that could not be 
improved by some other man, but it is good sometimes 
to let well enough alone, and it is difficult to see where- 
in the present patent laws could be improved. 

Among a number of bills relating to patents, one 
proposes to change the lifetime of them from seventeen 
to seven years, and another provides that any patent 
hereafter issued may be canceled by special act and the 
payment to the inventor of not less than $59,000 nor 
wore than $100,000, with authority for Congress to 
grant a further allowance to the inventor of the amount 
expended by him in perfecting his invention. 

The Engineer proposes a bill which provides that 
the income of any person tinkering with the patent 
iaws shall be permanently cut off, and he be confined 
in a lunatic asylum for life. 


<> — 


A RUNNING-BOARD FOR THE TOP OF CARS. 

The illustration herewith represents a construction 
designed to prevent a brakeman or conductor from 
falling off the cars when operating the brakes from the 
top of a car, and also provides a running-board on each 
car adapted to closely approach a similar board on an 
opposing ear, affording safe passage from one car to 
the other. This invention has been patented by 
Mr. Francis W. Pool, of No. 57 East Tenth Street, St. 
Paul, Minn. The board, at each end of the car, has 
projecting extremities wider than the body portion, to 
afford an easy and safe footing, these ends being stayed 
or strengthened by suitable brackets, and at the sides 
of the board are uprights supporting guard rails ex- 
tending from end to end of thecar. There is also a 
skirting rail near the bottom, so that the feet of one on 
the board will not be liable to slip outward. A trans- 
verse gangway of similar construction is likewise pro- 

















POOL’S RUNNING-BOARD FOR CARS. 


vided for at each end of the car, to intersect with the 
running-board, 
THE MUMMY CATS OF BENI HASSAN. 

A curicus consignment of goods was received at Lon- 
don a few weeks ago, consisting of no lees than 180,000 
mummy cats from Egypt. These cats have Jain in their 
sacred burial place at Beni Hassan for 3,000 years or 
more, and after having fulfilled for so many centuries 
the destiny intended for them, have at last, under the 
impalse of nineteenth century progress, been sacrificed 
upon the altar of ‘*‘ utility "—that modern all-devour- 
ing ogre. These mummies are now about to fill their 
fina: function of fertilizing English farm land, and at 








the future resurrection poor pussy will have a sorry 
time trying to gather together her 


Scientific American. 


and turned out tens of thousands of the mummies. 
Some were taken by the farmers of the place, others 
went toa merchant in Alexandria, who shipped them 
to Liverpool, where another merchant, a local fertilizer, 
bought the consignment at £3 13s. 9d. aton. The auc- 
tioneer, adding insult to injury, knocked down the lot 
of 180,000 cats with the head of one of them as a ham- 
mer. To such base uses have the gods of Egypt come ! 
—<p>+-9-+- o> _—_—_—— 
AN IMPROVED CANE MILL. 

The accompanying illustration represents a roller 

cane will designed to obviate the useof the bridge or 








HATTON’S CANE MILL. 


knife placed between the two lower rollers of the ordi- 
nary will, and to relieve the main frame of the will 
from pressure and danger of breakage. The invention 
has been patented by Mr. Joseph E. Hatton. The 
check frames are merely supports for the rollers,and the 
main top roiler stands immediately above the lower or 
bagasse roller, while the front or cane roller is so ar- 
ranged that its axis is on a line with the meeting sur- 
faces of the other two rollers. In this way the second 
bite or crushing action is at a lower level than the first 
bite, the partially crushed cane dropping naturally 
upon the surface of the lower roller, and being carried 
over it without the use of a knife. To take the strain 
of the rollers, ‘our resistance frames or yokes are em- 
ployed, one on each side of each of the cheek frames, 
these yokes being each formed with journal spaces 
arranged obliquely toeach other, so that the journal 
spaces of the yokes coincide with the spaces of the 
cheek frames. The journal blocks for the shafts or 
gudgeons of the rollers are placed in the bearing spaces 
of the cheek pieces and resistance yokes, and upon 
each block is an adjusting plate, these plates having 
no connection with the cheek pieces, but only with the 
resistance yokes, which take the entire strain of the 
rollers, the cheek pieces acting as mere supports and 
not as working elements of the machine. In case of 
breakage, the yokes are easily and cheaply replaced. 
For further information relative to this invention 
address Mr. J. E. Hatton, care of Messrs. Hatton & 
Macias, St. Domingo City, Island of St. Domingo, 


West Indies. 
a ee te 


Indiana Gas Lands. 
The number of square wiles of productive territory 
in Indiana, where gas is found in paying quantities, 
is about 2,500. Of this 2,500, probably 300 square miles, 


169 


| natn field’ between Tipton and Kokomo, near Sharps- 


ville. Whether it is continuous with the productive 


‘area at Sheridan and that north of Ncblesville has not 
‘been determined as yet. Small areas have been dis- 
‘covered at Eagletown and Carmel, in the southwestern 


part of Hamilton County.—L., H. and Power. 
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A Water Route from Alabama to Pittsburg. 
A Sheffield (Ala) dispatch, February 17, says: 
Sheffield to-day celebrated the first shipment of iron 
from Alabama to Pittsburg by barges on the Ten- 
nessee and Ohio rivers. The present shipment is 
5,000 tons, taken by nine barges, which are towed 
by the steamer Percy Kelsey. The rate of freight is 
$2.50 per ton, which is so much less than the rate by 
rail that it affects the iron trade of the whole country. 
It is expected that arrangements will at once be made 
to market the entire product of Sheffield’s five furnaces 
by this route. 





AN IMPROVED CAR BRAKE. 

The accompanying illustration represents a car brake 
in which the brake is arranged to be applied directly 
to the axle instead of the wheel-tread. The invention 
has been patented by Mr. William Brunquest, of 
Menominee, Mich. Fig. 1 is a side view of a car pro- 
vided with such a brake, Fig. 2 being a sectional and 
Fig. 3 a perspective view, showing the brake mechan- 
ism. Ina casing arranged for connection with the car 
floor are bearings in which are mounted rollers with 
eccentric faces, between which the car axle passes, 
there being arranged in connection with the rollers an 
endless chain or belt engaging teeth in the peripheral 
face of the rollers. All of the chains or belts of the 
several eccentric rollers are connected by an operating 
chain with the brake staff, by revolving which the roll- 
ers will be turned to bear hard upon the axles, to 
check their rotation. To throw the eccentric faces of 
the rollers out of engagement with the axies, a second 





BRUNQUEST’S CAR BRAKE. 


chain is employed, running on the opposite side of the 
rollers, and also connected with the brake staff, by 





the southern prolongation mostly, must be considered 
as moderately productive, leaving 2,200 sqvare miles of 
good territory. A small productive area has been 
found near Brookville, Franklin County, though its 
sonnection, if any, with the main field has not been 
determined. Quite productive territory has been 
found to the southeast of Winchester, Randolph 
County, though how far it extends in that direction 
has not been determined. Lynn, a small town south 
of Winchester, has also secured gas in paying quanti- 
ties. The swell in the Trenton limestone near Kemp- 
ton, in Tipton County, has proved quite extensive and 


turning which in an opposite direction the axles will 
be freed from the pressure of the eccentrics. 
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Proposed Swiss Mountain Railway. 

A project for a railway to the summit of the Jung- 
frau, which rises to a height of. about 13,670 ft., has 
latterly assumed a more tangible shape. Two designs 
have been proposed, one by Mr. Moritz Kochlin, at one 
time connected with the building of the Eiffel tower, 
and the other by Mr. Trautweiler, engineer of the St. 
Gothard and Brunig railways. The first is understood 
to have received the most favorable consideration. 





prolific of vigorous wells. It is connected with the 


The mountain line proper will be about 34 miles long 
This section is to be built either on 





scattered bones. 

We give sketches of four of the | 
heads of these extraordinary ob- 
jects, for which we are indebted to 
that new and energetic newspaper 
the London Daily Graphic. The 
English farmers are indebted for 
this excellent lot of twenty tons of 
manure to the lucky accident which 
befell an Egyptian who, while dig- 
ging, fell into a pit which proved to 
be a subterranean cave completely 
filled with mummy cats, each one 
being separately embalmed and 
wrapped up after the usual fashion 
of Egyptian mummies. Pussy of 
B.C. 2000 was a sacred object to a 
section of the ancient Egyptians, 
and when a cat died—as even a cat 
eventually must—it was buried with 
as much honoras any human being. 
The finder having reported his dis- 








the rack system of the Mount Pila- 
tus Railway orit is to be divided into 
five sections of cable line worked by 
water power. At the end of each 
of the sections the passengers will be 
transferred to a car on the succeed- 
ing section. A reservoir on the 
summit of the mountain, supplied 
by a series of pumps at different lev- 
els, is to furnish the required water 
power. Mr. Trautweiler’s design 
provides for an underground line 
over the whole mountain section, 
thus seeking to avoid climatic difi- 
culties. There are to be four sec- 
tions of a large pipe conduit, and 
the power is to be furnished by 
means of acable. To drive this com- 
pressed air is to be used instead of 
water power. Mr. Kochlin’s esti- 
mate of the cost of building the line 
is 390,000/., while Mr. Trautweiler’s 
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covery, laborers were soon at work, 


MUMMY CATS RECENTLY DISCOVERED IN EGYPT. 


estimate foots up to 230,000, 








170 


Scientific American, 





[MarcH 15, 1890. 


LT Sn 


The Maniteu and Pike's Peak Cogwheel Bailway. 
FRED. R. HASTINGS. 
On the 24th day of last September a faint blast re- 
verberating down the recky sides of Pike’s Peak an- 
nounced to the world that the “ Peak Railroad” was 
no longer a fancy, but a fact. Eight hundred men and 
one hundred and twenty teams of horses and mules 
were set at the work of constructing the roadbed. Ali 
provisions, tools, and camping outfits were transported 
to the camps along the line on the backs of mules and 
burros by trail. None but those familiar with the 
Rocky Mountain region can form an adequate concep- 
tion of the enormity of the work. The precipitous 
cliffs of solid granite, the deep canons and ravines, the 
snow fields of great depth, seem obstacles set by nature 
never to be surmounted by man. Yet to-day the road- 
bed is completed, except one mile of the line on the 
summit, which will be left until after the spring thaws. 
The work was commenced near the summit in the fall 
and continued downward, so as to eseape the great se- 
verity of the winter in sach an altitude. 

The road will be operated by the Abt cogwheel sys- 
tem, and will be the only road in America of that sys- 
tem. The roadbed is 15 feet wide, increased to 20 feet 
through cats, thus giving protection, in case of derail- 
ment, from more serious accident. There is to be no 
trestle work on the entire line, and all bridges will be 
constracted of iron. The culverts will be built of solid 
masonry, and placed wherever necessary to guard 
against washouts. 

The track will be of standard T-rails, standard gauge, 
and jaid on red spruce ties. The rack rail, laid in the 
center between the rails, will weigh 110 pounds to the 
foot and be laid in short sections, of which the cogs or 
teeth are cut with great precision. 

The engines, built by the Baldwin Locomotive 
Works, will weigh about 35 tons, and be operated by 
eogwheels alone, there being no adhesion drivers, 
which are so placed as to gain every advantage from 
the weight of the engine. The double set of pinion 
brakes that work in the cogs can stop the train in ten 
inches, going either way, on any grade, and at the 
maximum speed, eight milesanhour. The engines will 
be powerfal enough to carry three coaches. 

The cars, built in Springfield, Mass., are designed to 
sit low, within 18 inches of the rails, and are not tilted 
with the grade, but built on the trucks, so as to bring 
the coaches level. The cars are not drawn, but pushed 
by the engine. One hundred and fifty people will con- 
stitute a train load. The trip from Manitou to the 
summit will take an hour and forty-five minutes; the 
down trip, half an hour less time. 

The entire length of the road is somewhat over nine 
miles, and the elevation overcome between Manitou 
and the sammit is about 8,000 feet, nearly 1,000 feet to 
the mile. 

The maximum grade is 25 per cent, minimum 8 per 
cent, with an average grade of 17 per cent. 

The company are considering the question of lighting 
the road by electricity, so the ascent can be made by 
night, and the sunrise be witnessed by passengers in 
the morning on the summit. 

The road wil! be completed, in all probability, by 
next June, and will then represent more than half a 
willion dollars. 

A fuller, illustrated article will appear at a later date, 
on the road 

It may be of interest to note the following list of the 
cogwheel lines of the world : 


Location. When bailt. Ascent. 
Mount Washington . 6-9 ift.in 27 ft. 
Vitznan- Riga 1870 — Bat = 
Kahilenberg- Vienna 1872 1 w 
Sch waher berg- Pesth 1873 57? & 
Si cskece. cece 1874 5 ? 6g = 
Rio de Janeiro : 1882 1 66” 
Drachenfeis to Rhine 1883 1 +5 * 

ixoo 1 4 " 


Pike's Peak and Manitou 





Improved Treatment of Ores, 
BY &. B. PARNELL. 

The quartz or other ore is first heated to a fair red 
heat in a suitable furnace, and then immersed in its 
heated state in water. The result is that the ore be- 
comes so softened that it can be crushed by rollers with 
great ease. A form of apparatus that may be employ- 
ed to heat the ore consists of a horizontal tube, through 
which the ore is propelled by a helical revolving screw 
mounted upon a hollow shaft. Into this tube, through 
perforations in the hollow shaft, is drawn air which 
has been previously heated by any suitable furnace. 
At the time the ore reaches the end of the tube it be- 
comes sufficiently heated by the air, and is discharged 
intoa tank of water. The ore is next raised by an ele- 
vator to a second tube, which is similarly constructed 
to the first, and has passed through it the air proceed- 
ing from the first, for the purpose of drying the ore. 
The ore is delivered from the last tabe into the hopper 
of the rolling or other machine. Instead of discharg- 
ing the ore froin the first tabe into a tank of water as 
above described, the ore may be discharged on to an end- 
less band, which would carry the ore under a shower 
of water and into a suitably constructed oven before 
finally dropping it into the hopper of the rolling mill, 


Paste and Glue. 
In the Photographic Times Mr. W. H. Gardner col- 
lects together a number of formule of various mount- 
ants, of which we give the following : 


GELATINE MOUNTANT (NO. 1). 


Cooking gelatine............. adnan esheseineteibene nese 1 ounce, 
Bs Ge le Gs elk sinc cece cécccecnacbtccenawe-ece 10 ounces. 
GRFC. os ocnsce cecdscde cccsee cnssecdiges ‘eto 1 ounce. 


Soak gelatine in cold water for an houror more, take 
out and drain off all the water which will go, add to 
alcohol in wide mouthed bottle. Add one-half to one 
ounce of glycerine, according as gelatine is of a hard or 
soft kind. Put bottle in hot water, with occasional 
shaking until gelatine is quite dissolved. Will keep 
indefinitely, and has only to be heated up when wanted 


for use. 
ANOTHER (NO. 2). 


Nelson's No, 1 photographic gelatine... ....... ..... 4 ounces, 
Winds bnconnsccnetatn tatRGnnred ccccctst ey 
Gadde dhnkniseksde cca: deck cnsdbedetecce 1 ounce, 
Alcohol 5 ounces. 


glycerine, and lastly the alcohol. 
PERMANENT PASTE (NO. 38). 


Arrowroot......... , 10 parts. 
WENGE « ccsccvccccnscc case cece cescospeasammeses ebshees 1 
GIB. a cesee . cccssccscoscate ctecchonsneeseetanees 1 part. 
BRM oceo.crccdasces sscctet ceiWeresabesvesseaseess 10 parts. 


water, add the arrowroot which 
has first been thoroughly mixed with a small quantity 
of the water, and boil four or five minutes. After 
cooling add the alcohol and a few drops of carbolic 


acid. 
ANOTHER (NO. 4). 


Best Bermuda arrowroot ... ..........46-.ceccee cee 134 ounces. 
Sheet gelatine or best Russian giue............... .. 80 «grains. 
WE cnctccqcene cococenspisvacecesoncesubne tec ebed 15 ounces. 
PEE cas cccassncqunceecedis«aesnned bea 1 ounce, 


Put the arrowroot into a small pan, add one ounce 
of water, and mix it thoroughly up with a spoon, or the 
ordiuary mounting brush, until it is like thick cream ; 
then add fourteen ounces of water and the gelatine 
broken into small fragments. Boil for four or five 
minutes, set it aside until partially cold, then add the 
methylated spirit and six drops of pure carbolic acid. 
Be very particular to add the spirit in a gentle stream, 
stirring rapidly all the time. Keep it in a corked stock 
bottle, and take out as much as may be required for 
the time, and work it up nicely with the brush. 


STARCH PASTE (NO. 5). 


Pour cold water on good laundry starch to barely 
moisten it. Then stir in boiling water until proper 
consistency is reached. Squeeze through canvas if not 
free from lamps. Starch paste should be freshly made 
for each batch of prints. 


ANOTHER (NO. 6). 


Allow four parts by weight of hard gelatine to soften 
in fifteen parts of water for several hours, and then 
moderately heat until the solution is quite clear, when 
65 parts of boiling water should be added while stir- 
ring. Stir in another vessel 30 parts of starch paste 
with 20 of cold water, so that a thin milky fluid is ob- 
tained without lumps. Into this the boiling gelatine 
solution should be poured while constantly stirring, 
and the whole kept at a boiling temperature. When 
cool, add to the whole ten drops of carbolic acid to pre- 
vent souring. This makes a very tenacious paste. 


CASEIN MUCILAGE (NO, 7). 


Heat milk with a little tartaric acid, whereby casein 
is separated. Treat the latter while still moist with a 
solution of six parts of borax to one hundred of water, 
and warm gently while stirring, which will cause the 
casein to be dissolved. Of the borax solution enough 
should be used to leave only a little undissolved casein 
behind. 
GOOD MOUNTING PASTE (NO. 8). 

Add to 250 c¢. em. of concentrated gum solution (2 
parts gum to5 water) a solution of one gramme sulphate 
alumina in 20 c. em. water. (Alum does not answer the 
purpose as well.) The addition of the sulphate is ef- 
fective, in that this gum is not so readily softened by 
moisture, and, besides, wood can be fastened to wood 
by means of it. Its adhesive qualities are, in general, 
greater than those of pure gum arabic. 


IMPERVIOUS PASTE (NO. 9). 

Soak ordinary glue in water until it softens, remove 
it before it has lost its original shape, and dissolve in 
ordinary linseed oil on a gentle fire until it acquires 
the consistency of a jelly. This paste may now be used 
for all kinds of substances, as, besides strength and 
hardness, it possesses also the advantage of resisting 
the action of water. 


THIN MUCILAGE (NO. 10). 

A paste that will not draw engravings when pasted 
down on paper must be thin. A mixture of equal 
parts of gum tragacanth and gum arabic forms with 
water a thinner mucilage than either one alone. 


LIQUID GLUE (NO. 11). 





With any desired quantity of glue use ordinary 
whisky instead of water. Break the gluein small frag- 


ments and introduce these into a suitable glass vessel, 
and pour the whisky over them. Cork tightly, and set 
aside for three or four days, when it will be ready for 
use. The whisky must not be too strong, and a little 
heat is generally required. 
ANOTHER (NO. 12). 

Same as above, except that acetic acid is used in 
place of whisky, and that the bottle containing in- 
gredients must be placed in hot water to dissolve the 


glue. 
ANOTHER (NO. 13). 


GID oo cccdddenadse (abt cases 0° ace jvcapas eabquaseaie 8 ounces, 
eee eS eee een eee ee ee 8 “ 
WR GAR... ciccdenccks abtebonteiasscepcstc ase lame “a CO 


Dissolve the glue in the water by immersing vessel 
containing same in hot water. When solution is effect- 
ed, add the acid. Effervescence will take place with 
the evolution of orange nitrous fumes. Now cool. It 
should be kept in a well stoppered bottle, and will re- 
main permanently liquid. 

As regards the formule collected by Mr. Gardner, we 
may remark, says the Photo. Review, that of theabove 
Nos. 18, 12, and 9 are quite unfit for mounting silver 
prints, although they may be useful for other work in 
the studio; Nos. 12 and 13 for cardboard and light 
woodwork, where the presence of acid is not likely to 
be detrimental ; and No. 9 (which is really an emulsion 
of glue and linseed oil, and requires well beating to- 
gether) for cementing articles likely to be exposed to 
damp. Strips of cloth used to make the developing 
room light-tight may well be cemented with No. 9, es- 
pecially if ten grains of finely powdered bichromate of 
potash be stirred into each ounce just before use. 

The desirability of employing Nos, 7 and 8 as mount- 
ants for silver prints is open to doubt, although these 
are excellent for cementing all such ordinary materials 
as come under the denomination of * stationery.” 

We thas have left adhesives Nos. 1, 2, 3, 4, 5, 6, and 
10 as quite safe for silver prints if good materials are 
used, and do not become decomposed subsequently. 
Gelatinous mountants made with a considerable pro- 
portion of alcohol, like No. 1 or No. 11, have the ad- 
vantage of not considerably stretching either mount or 
print, and are especially useful when prints (whether 
silver or Woodburytype) have to be mounted on thin 
card as book illustrations. In the case of Nos. 2, 3, 4, 
the alcohol is used mainly as an antiseptic, and is not 
present in sufficient quantity to have much influence 
as a preventive of stretching or cockling. The simple 
starch paste, No. 5, is not satisfactory in all instances, 
owing to want of sufficient adhesion, in which case it 
is an excellent plan to adopt No. 6, in which starch 
and gelatine are used together. 

em -:t— 
An O11 Gas Lamp. 

An ingenious modification of the oil gas method has 
been adapted by Mr. Gilbert Robinson, of Elland, in 
the design of a high power lamp of the Lucigen class, 
for outdoor purposes. The object of this new variety 
of the order of Jamps that have seriously interfered 
with the prospects of the electric arc lamp for a variety 
of purposes, is the abolition of all outside mechanical 
appliances for generating the light. Pressure is re- 
quired, of course, and this is obtained by confining 
the gas produced from a portion of the liquid hydro- 
carbon combustible exposed to the heat of the flame 
for this purpose. The lamp is thus made independent 
of pumping, air-compressing machinery, ete., and only 
needs to be started by making the burner hot with the 
flame of a handful of oily waste burnt in a receptacle 
provided for the purpose. The oil is then turned on, 
and the lamp works automatically until the reservoir 
is emptied. This simplicity of principle permits of 
simplicity of design. The gas-making portion of the 
lamp comprises a tube in which the oil is exposed to 
the heat of the flame. When the gas is made, it is 
divided into two curreuts—one going into the top of 
the reservoir, to force the oil out into the carbonizing 
tube ; the other going to the jet, whence it issues, after 
afew minutes’ working, at a pressure of 20lb. It is 
thus oil gas that is burnt; and the maker calculates 
that by this means a light of 3,000 candles can be ob- 
tained at a cost of 2d. to 8d. per hour, according to the 
facilities for obtaining the common oil required. 


<i. >< 
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Seratching the Back for Intermittent Fever. 

Dr. Alois Fenykovy communicates to a Vienna 
medical journal an account of some observations made 
on the treatment of intermittent fever by means of 
friction of the back along the spine. Many years ago, 
as stated in the Lancet, while at Nisch with his regi- 
ment, there occurred so many cases of intermittent 
fever that the stock of quinine was becoming ex- 
hausted, and, in order that the patients might not be 
entirely without some sort of treatment, it was ordered 
that they should be rubbed twice a day along the spine 
with simple ointment. The day after this order had 
been given, it appeared that the usual attack had not 
come on. Accordingly, since that time Dr. Fenykovy 
has very frequently employed this treatment, and 
usually with marked success. Indeed, he says that 
three-fourths of his cases have done very well without 





any quinine at all, 
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PATENTED INVENTIONS, 
Engineering. 

Compound Eyetne. — John Riekie, 
Lahore, India. This engine has two high pressure 
cylinders and a low pressure cylinder arranged be- 
tween them, a port leading from the steam chest to 
each high pressure cylinder, and two ports leading to 
the low pressure cylinder, with various novel features, 
the design being to exert equal power on the crank 
arms at all grades of expansion, and have the com- 
pounding on each crank separately. 


Electrical. 


LAMP ADAPTER.—James Stewart, New 
York City. This adapter is formed of a button of in- 
sulating material surrounded by a screw-threaded 
peripheral band, a ring being embedded in the button 
and connected electrically with the band, while a cen- 
trai stad is provided with a contact piece, in order that 
lamps of different kinds may be adapted to lamp 
sockets not made for them. 


RECENTLY 





Mechanical, 


TRANSMITTING Motion. — John N. 
Severance, Boston, Mass. This invention covers a 
device for transmitting motion to rotary shafts, and for 
stopping the some positively in a given position, auto- 
matieally at each revolution, when necessary or when 
desired by the operator, the stop motion being of great 
strength and durability, and the device being applicable 
to al) kinds of machinery requiring alternate periods of 
motion and of rest. 


Preg CuTTER.— Timothy Byrne, 
Bloomington, Il. This a machine specially designed 
for cutting pipes from the inside, where the exterior 
face of the pipe cannot be conveniently reached, and 
has a frame with a slotted hub, a cutter carrier formed 
of two sections held togther by springs and having 
a conical aperture, while a feed screw with a conical 
end projects into the conical aperture of the carrier, 





Agricultural, 


Hay Rakx.—Henry L. Banta, Canon 
City, Cal. This is a rake which can be used either as a 
self-dumping or a hand dumping rake, and each tooth 
is so arranged in connection with a spring that the 
teeth will be allowed to spring up over stones and other 
slight obstructions and will then be pressed down again 
in contact with the ground. 


HARVESTER REEL.—Ludvig Peterson, 
Arlington, South Dakota. This invention covers an at- 
tachment comprising a ratchet wheel secared on the 
shaft of the reel and a spring fastened at one end toa 
lever for adjusting the reel, and at its other end engag- 
ing the teeth of the ratchet wheel, to prevent the reel 
from turning backward and throwing the grain into 
confusion on the platform or over toward the cutting 
machine. 


CuLTIVATOR. — Frank A. Ruggles, 
Three Rivers, Mass. Combined with a slotted frame 
are slotted arme secured to opposite sides of the frame, 
and a series of cutting disks mounted in the arms, 
making a hand implement especially adapted for garden 
use, and which may be used as a weed cutter or a weed 
cutter and cultivator combined, 





TURNING TELEGRAPH PIns.—William 
W. McNeal, Stockton, N. J., Combined with revolving 
cutters and a traveling endless belt are revolving arms 
carrying center pins and mandrels, the latter revolved 
by the belt when the blocks carried by them and the 
center pins approach the cutters, making a simple ma- 
chine designed to turn out a large number of pins in a 
short time. 


CIGARETTE MACHINE.—Louis Josselin, 
New Orleans, La. This is a machine of a width equal 
to the length of two or more cigarettes, and is designed 
to quickly roll and seal the tobacco in the wrapper, and 
cut the cigarettes to the proper size, the invention 
covering various novel details and combinations of 
parts. 

Coin OPERATED MAcHINE. — Peter 
Schneider, Brooklyn, N. ¥. This machine has a coin 
chute and a tripping mechanism connected with a 
mechanism for antomatically delivering one cigar at a 
time, so that when a particular coin is deposited, the 
device may be operated by hand to release the cigar, 
deposit the coin, and relock the cigar delivery mechan- 
ism, for automatic cigar selling. 


EXPLOSIVE Sta¥¥.—William L. Heis- 
kell, Indianapolis, Ind., and Francis E. Drake, 
Columbus, Ohio. This is a device adapted for employ- 
ment in connection with theatricals and tableaux, etc., 
providing a staff carrying a trident or spear, with a 
firing attachment for exploding cartridges, so that the 
flash may be rendered visible if desired. 


EDUCATIONAL APPLIANCE.—Franklin 
E. Meyers, Garrett, Pa. This is a movable figure 
arithmetical chart to facilitate the teaching of addition, 
and consists of a framing with figured slats adjustable 
longitudinally, whereby the figures at one end of each 
of the slate may be brought successively into register 
with each of the figures on the other slats, the con- 
struction being readily taken down and packed in small 
space for storage or transportation. 

PENCIL SHARPENER. — Frank Dun- 
worth, New York City. This invention consists of a 
staple-shaped knife adapted for insertion in the edge of 
& slate frame or desk, and having a downwardly in- 
clined bow section with a lower cutting edge, whereby 
4 slate or lead pencil may be sharpened by being drawn 
in contact with the device. 

Proto Nee@ative Bata Disa.—John 
R. Moeller, Grand Island, Neb. This is a dish with 
vertical end and side ribs, integral transverse ledges at 
the lower end of the end ribs, and a corrugated parti- 





tion, to support a number of negatives in a single dish 
so that they will not bear against each other, while 
ee ee AS SOR OE EET eee ee 

Dravest Equaumer. — John L. 
Powles, Goodland, Ind. This improvement is more 
especially designed for grain harvesters or binders, 
three horses taking the draught from the inside next 
the standing grain and the other horse on the opposite 
side of the pole taking the draught from the outside, 
the invention being an improvement on furmer patented 
inventions of the same inventor. 

SELF-OrLIne AXLE BEARING.—James 
8. Patten, Baltimore, Md. This bearing is especially 
designed for all kinds of vehicles, and consists of an 
axle having a sliding rod working in a groove in the 
face of the axle and projecting through the shoulder at 
the end of the bearing surface of the axle to an oil 
chamber, the rod being connected with a cam groove in 
the face of the axle box to pump the oil from its cham- 
ber and diffuse it over the face of the axle bearing. 


BaLING Press. — Andreas Mattijetz, 
Giddings, Texas. The construction of this press is 
such that at each reciprocation of the plunger at one 
side in the follower chamber for the introduction of 
the material to be baled, which is held from any retro- 
grade movement, while the size of the baling chamber 
is adjustable, and the press and the power employed in 
connection with it are readily transportable. 


CoILED Wire BrusH.—John B. 
Christoffel, Brooklyn, N. Y. This is a flexible brush 
for cleaning fimes, tubes, etc., and consists of two or 
more twisted wires and one or more spring wires coiled 
around the twisted wires in spiral shape to form a 
cylindrical brush with tapering ends, the invention 
being an improvement on a former patented invention 
of the same inventor. 


WELL BoRING APPARATUS.— 
Lawrence VY. Elder, New Orleans, La. This invention 
consists in providing the well pipe with a temporary 
coupling device for the saccessive sections longitud- 
inally movable on the pipe from one section to the 
other without the necessity of removing the coupler, 
whereby the sections may be added more expeditiously. 


Rock DRILLING MACHINE. — Jacob 
Irgens, Palisade, South Jakota. This is a machine 
adapted to be operated by hand or other power, hav- 
ing a rotary shaft mounted in a vertically adjustable 
carriage in a frame, an arm on one end of the shaft, 
hammers pivoted to the arm, a frame supported from 
the carriage carrying the drilling tool, and other novel 
features, designed to afford a simple, durable, and very 
effective mathine. 


MEANS FOR PROPELLING VESSELS.— 
Abraham Heaman, New York City. The main crank 
shaft is connected to a shaft journaled athwart mid- 
ships on which is a walking beam, the latter shaft 
carrying side wheels, and to this shaft are geared two 
parallel propeller shafts carrying screws ut the rear of 
the vedsel, which is thus provided with both systems 
of propulsion, to make possible a very high speed. 

LuMBER KiILN.—Andrew T. Anderson, 
Trinity, Texas. This is a kiln constracted with special 
reference to the combustion of cinders or sparks, to 
prevent their escape into the chamber containing the 
lumber, the fuel chamber having email perforations for 
the passage of products of combustion, above which is 
a primary combustion chamber, adjacent to which is a 
final combustion chamber having exits near its base 
through which the heat passes to the drying chamber. 


FURNITURE PoLiIsH.—James M. Hall, 
Cartis Morris, and Willie S. Hamilton, Ritchie Court 
House, West Va. This isa polish containing certain 
proportions of different ingredients designed to equal a 
fine varnish in important particulars, yet cheaper and 
capable of drying quickly, and of resisting extremes of 
temperature without blistering or cracking, there being 
among the ingredients linseed oil, turpentine, copal 
varnish, alcohol, muriatic acid, olive oil, etc., in pro- 
portiors specified. 

Hat HANGER.—Joseph Massey, Fari- 
bault, Minn, This hanger consists of a thin metal 
strip having suitable supports beneath the sweat band, 
and extending from end to end or side to side, following 
the crown, with a spring-actuated hanger pivoted 
thereto, its end having a spring or loop, the device sup- 
porting the crown and preventing it from being dented. 

SuSPENDER.—Jacob Katzenberg, New 
York City. This is a combined suspender and shoulder 
brace, and has a back heart piece with two suspender 
ends and four buckles and loop, with shoulder straps 
and their front snepender ends, with straps to go under 
the arms, transverse straps, and an adjustable vertical 
strap. , 

SHozk Lacer.—Abner C. James, 
Pomona, Cal. This lacer has a stop and a tip at ite 
respective ends, with a flexible metallic strand incorpor- 
ated in the lace between its tip and middle portion, the 
metal strand being of a length to be bent back and 
forth in the hooks or eyelets of a shoe. 


Wass Borer. — Lyman I. Burbank 
and Charles Nippert, Ashland, Wis. This invention 
is an improvement in that class of boilers which have 
perforated false bottom with baffle plates which allow 
acirculation of water downwardly through them, the 
water afte: being heated rising through side passages 
and descending again through the clothes. 

WasHine Macuinge. — Levi J. Mont- 
gomery and Clark P, Townsend, Broken Bow, Neb. 
This invention relates to an apparatus whereby clothes 
may be washed without mechanical rubbing or squeez- 
ing and in which circulating hot water apd steam are 
utilized to insure a quick and thorough cleansing of the 
clothes without injuring them. 

Ciorues Pix. — Edmund H. Turner, 
Fergus Falis, Mion. This is a wire clothes pin formed 
of a single piece, having the end of the wire provided 
with interlocking eyes or rings, and having curved ends 
to slide upon the line, and downwardly and inwardly 
curved sides to clasp the clothes line and hoid a gar- 
ment thereon. 
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Tae Works oF WALTER BAGEHOT. 
With Memoirs by R- H. Hutton. 
ol a 450, 592, 678. 
volumes. A 
Price $5. Hartiord. Conn.: The 
Travelers Insurance Company. 


The contents of the first two volumes of this most 
valuable work are classified thus: Literary Studies, in- 
cluding National Review essays; Religious and Me- 
taphysical and Letters on the French Coup 
a’Etat, the latter being the best study extant of the ac- 
cession of Louis Napoleon to the throne of the now de- 
funct French empire. Next come a number of essays 
devoted largely to subjects of contemporaneous history 
as referred to the time they were written, which con- 
cern themselves with the political movements of Eng- 
land. The fourth volume includes his treatise on the 
English Constitution, two essays on Parliamentary Re- 
form, and a series of chapters on “ Physice and Poli- 
tics,” which title would be more appropriate to the sub- 
ject, perhaps, were the first two words omitted. The 
fifth volume contains three works, “ Lombard Street,” 
“ International Coinage,” and “* Depreciation of Silver.” 
A very complete index covering 45 pages is an invalua- 
ble addition to the work. The range of subjects treated 
and the labor expended on them by the author make 
the work authoritative within its scope. To all who 
enjoy the detailed study of English literature, states- 
manship, and political economy, these books may be 
confidently recommended. Its low price, it is to be 
hoped, will result in its introduction into many homes. 


Steam. By William Ripper. London 
and New York : Longmans, Green & 
Co. 1889. Pp. viii, 202. Price 80 
cents. 

The author, a well known anthority, having given 
some lectures recently to an evening class of young me- 
chanica) engineers, has put his notes into the form of a 
book, and in it we find a very practical treatise on the 
steam engine, its mechanical construction, economic 
useof steam, combustion of fuel, and all other topics 
which, at the present day, have acquired such extensive 
study, and some of which, unfortunately, have not yet 
reached the limit of their development. 
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The charge for Insertion under thas head ts One Doiler 
a line for each insertion ; about eight words to a lins. 
Advertisements must be received at pudblicalion office 
as early as Thursday merning to appear in next issue. 


Inventors—Designs, drawings, models, Work cx- 
clusively accurate and as ordered. F. A. Gardner, 16 
Liberty St., New York. 


Wanted—Correspondence with some one who wou id 
like to furnish capital to develop some inventions, for « 
suitable interest in the same. Wm. MoOomus, Johns- 
town, Brown Co., Neb. 

Wanted—By a large manufacturing establiehment. a 
first-class draughteman. Hours 7to 60. Address P. 0. 
box 1582, Philadelphia, stating age, experience, and 
salary expected. 

Wanted—A thoroughly competent designer of wood- 
working machinery by a well established bouse. To the 
right party a first-class opening. Address P. 0. box M0, 
New York, N. Y. 

Wanted—A party who can construct the apparatus to 
vulcanize sheet rubber in small pieces by vapor and can 
teach the process, Please address Manufacturer, care 
of Scientific American, New York City. 

Hand ice making machine for domestic use.—The 
United States patent for sale of the only successful ma- 
chine. Many hundreds in use in Great Britain and the 
colonies. A large and lucrative business certain. Ad- 
dress G. R. F., care of the International News Company, 
Bream’s Building, Chancery Lane, London, England. 

Machine tools, catalogue No, 47-B; wood-working 
machinery, catalogue No. 52-A ; steam power, catalogue 
No. 48. Largest lines offered by avy firm in this country. 
Send for bed-rock prices, stating exactiy what you want. 
8. C. Forsaith Mach, Co., Manchester, N. H. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Il. 140 machines in satisfactory use. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuom apparatas, air 
pumps, acid blowers, filter press puraps, etc. 

For the latest improved diamond prospecting drilis, 
address the M. C. Bullock Mfg. Co., Chicago, Lil. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N..! 


The Holly Manufacturing Co., of Lockport, N. Y.. 
will send their pamphiet, describing water works ma- 
chinery, and containing reports of teats, on application 

Tuerk water motors at 12 Cortlandt St., New York. 


Screw machines, milling machines, and dril! presses. 
The Garvin Mach. ©o., Laight and Canal 8ts., New York. 
Wanted—By St. Louis house an A No.1 foundry 
foreman. He must be (horoughly familiar with al! the 
details of foundry work and capable of filling the posi- 
tion to entire satisfaction. State experience, age, salary 
ted and ref: Address Foundry foreman, vare 
Scientific American, New York. 

Beach's Improved Pat. Thread Cutting and Diamond 
Point Lathe Tool. Billings & Spencer Co., Hartford, Ct. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Qastings, and Plumbers’ Supplies, write 
A. & W. 8. Carr Co., 188 and 140 Centre 8t., New York. 

Steam Hammere, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 2% Columbia 8t., New York. 

Hoisting Engines, The D. Frisbie Co., New York city. 

“ How to Keep Boilers Clean." Send your address 
for free % p. book. Jas. C. Hotchkiss, 120 Liberty S8t., N. Y. 

For best hoisting engine. J.S. Mundy, Newark, N. J. 

Wanted—To buy a patent of general utility not yet 
introduced. Address, stating price, terms, and inclosing 
specifications. P.O. box 115, Stillwater, Minn. 

For the original Bogardus Universal Eccentric Mii), 
Foot and Power Presses, Drills, Shears, etc.. address J. 
8. & G. F. Simpson, 26 to % Rodney 8t., Brookiyn, N. Y. 

Split Pulleys at low prices, amd of same strength and 
appearance as Whole Pulleys. Yooom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 











"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 31 Broadway, 
New York, Free on application. 
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take grease from marble.—Hydraulic paseeng 
elevators, illustrated.—Slow burning buildings. — 
Hill’s solid stee] anvil, illustrated.—Sliding door 
blinds.—Improved wood working machinery, il- 
lustrated.—Berlow's shipping tags.—To estimate 
brick work.—An automatic pump operated by 
water pressure, illustrated. — Increased use of 
water filtering appliances, 


The Scientific American Architects and Builders 
Edition is isened monthly. $2.50a year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Maeazine or Anocnitec- 
Turg, richly adorned with elegant plates in colors and | 
with fine engravings, illustrating the most interesting 
examples of Modern Architectaral Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanexst CrncULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & OO., Pustisnena, 
61 Broadway, New York. 


(1924) B. F_ A. asks: In the magnetic 
telephone described page 374, vol. 67, how is the party at 
the other end of the line called, as there is no bell? A. 
A battery or magnetic call may be used. 

(1925) A. La F. asks how to find the 
chord of a segment, given area of sogment and the 
radius of the circle. A. The area of the segment is 
equal to the Wngth of the arc in terms of the radias 
multiplied by 4% radius. This gives the length of arc. 
By dividing the length of arc by gq (3°14159+) and mul. 
tiplying by 360 we get the degrees of the arc, which may 
be carried out to minutes and seconds, From a table of 
circular fanctions we find the sine of half this arc, This 
fanction multiplied by 2 gives the chord. 


(1926) W. B. H. asks : Is there anything 
I can apply to whitewash (contains no glue) to loosen 
it, so it can be scraped off the board lining of a luild- 
ing? A. A weak acid is the only thing we can suggest. 
Even then the remedy might be worse than the disease, 
as the boards would absorb much of the salt of lime 
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(1927) H. P. L. asks: What produces 
the letters that you may see by holding 8 sheet of fools- 
cap to the light? A. The design is pressed in raised 
metal patiern upon the wet pulp before itsets. Some- 
times the water marks are raised, sometimes depressed. 
They are due to unequal thickness of the paper in 
either care. 2. Give some authority which has the 
nearest practica) perpetual motion machine explained. 
A. There is no “ pearest practical perpetual motion ma- 
chine.”" Werefer you, for the history of attempts to 
produce perpetual motion, to Dirck’s “ Perpetual Mo- 
tion,” $10. We have some copies, but the work is out 
of print, 


(1928) G. H. H. says: Please iaform me 
et your earliest convenience who was the originator of 
the horse shoe. A. The feet of horses were protected 
by leather boots to keep the hoof from splitting and 
chipping while on long journeys, and by the wealthy 
people, as early as the times of Aristotle and Pliny 
Theee boots were sometimes shod with metal. The 
mules of Nero were said to be shod with silver. Homer 
mentions “ brazen-footed steeds."’ Iron shoes nailed to 
the hoof were first mentioned in the works of the Em- 
peror Leo in the %h century, and were introdaced into 
Rogiand by William Ist, about 1688, 


(1929) C. M. H. writes: Is there any 
chemical that will remove ink from paper without 
affecting paper? A. Oxalic acid, tartaric acid,or some 
bleaching agent such as javelle water is generally used 
for the above purpose. They inevitably affect the paper 
to some extent. The best plan is to apply them with a 
camel's hair pencil and to carefully blot off and after- 
ward to wash with water applied repeatedly in smal! 
quantity and blotted off with clean blotting paper. Re- 
strict the first application to the ink spot. 


(1930) H. J. T. asks: 1. Is there sucha 
thing as a cloth or fabric woven of glass? If so, where 
ie it made? le said material sufficiently flexible to fit it 
for practical use? A. Such cloth has been woven from 
#pen glass, but never so as to be mach more than a 
cartosity. 
quickly deteriorate. 


(1931) M. S&S. asks: 1. What chemicals 
are weed for fluxing steel castings in melting? Also 
what proportion and what irons are used in making 
soft etee! castings? What chemicals, if any, are used in 
the annealing of steel castings? A. For fluxing steel 
im the crucible use borax, calcined soda, and pulverized 
charcoal thoroughly mixed, equal parts. Use scrap cast 
and wroaght iron in proportions which you will have to 
decide by experiment. With a good clear neutral flame 
in the annealing oven you will need no chemicals. 


(1982) P. EB. M. writes: Please inform 


me what it is that is used on the Ginger (if anything) in 
making a musical sound by rubbing the finger tips on 


Scientific American. 


into melted wax, and should be continually polished or 
rubbed with a silk cloth. 


(1939) J. I. asks: Can you tell me what 
will take ink stains out of a Turkish rug? A. We 
hesitate to recommend anything, as oxalic acid might 
injore the rag. Javelle water might anewer, but there 
would be the same risk. Washing with plenty of 
water, squeezing up with a spoon, followed by biotting, 
might belp. 

(1940) 8S. G. G. asks for explanation of 
the chemical action of siliceous waters that petrify 
wood, A. The wood slowly decayed, and the silica by 
evaporation of the water cr change of the temperature 
or other conditions gradually took its place. No 
exact account can be given. 


(1941) C. H. & A. write: I noticed in 
an exhibition a man who, upon touching some one of 
the audience, transmitted to him an electrical shock. 
I have heard later that th.s was produced by the party 
bathing his hands in some kind of liquid. If this be 
true, can you kindly inform me what is the nature of 
this liquid? If not, how is the effect brought about? 
A. The man may have stood upon 4 metal plate insu- 
lated bat in contact with an excited electric machine or 
induction coil. The contact may have been made by a 
wire or other equivalent means. The general condi- 
tions are a fair insulation of the man's person and con- 
tact with an excited prime conductor. No such solu- 
tion as you describe was used, as none exists. The 
exhibition is a well known one. 


(1942) M. J. B. asks: Can the tempera- 
ture of a refrigerator be reduced by any known che- 
mical process? A. A great many methods of effecting 
this are known, but they are only applicable to large 
establishments. You will find a great many artificial 
‘ice and refrigerating processes described in our 
SUPPLEMENT. 


(1948) A. B. asks how to soften hard 





It will imevitably be fragile and liable to | 





top of tambiers or goblets? A. It is sufficient to wet 
the finger occasionally by immersing the tip in water. 
Resin may be used, but is not necessary. 

(1983) R. F. M. writes: 1. What kind of 
wilk is best for making a emal! balloon about 3 feet 





diameter, or is there any kind of cloth that would hold 
the gaz? A. Use thin pongee silk varnished. There is 
no cloth made that will anewer without varnishing. 
Silk is not necessary. See our Surriement, Nos, 49 
and T%, for articles on the subject. 2 Will illamin- 
ating gee do? A. Yes. 3. Send me the address of some 
good school where I can get a course of electrical en- 
gineering. A. Lehigh University, Bethlehem, Pa. | 


(1934) L. B. H. asks: 1. What is the) 
most ec i ppli for saving the sulpharic | 
acid arising from the burning of copperas, and which 
can be applied to a farnace at present in use for making | 
rouge? Also the amount of acid which can be saved 
from one hendred pounds of copperas. A. Condense 
in a leaden worm. About 67 Ib. of acid will be yielded 
by 100 Ib. of copperas. 2. What should the resistance | 
of a telephone receiver be? A. From 100 to 300 ohms. 
%. Ie it necessary that the colls of single silk-covered 
wire 12 « telephone receiver should be paraffined? A. 
No. 4. Where can I get a description of Edison's car- 
bon telephone, which te used both as receiver and trans- 
mitter? Also, is it as good a receiver as Bell's? A. We 
know of no «nch instrament in nse. 


(1985) R. T. R. asks: Can I use manu- 
factured ice in a soda water apparatus? I am told 
some chemical reaction takes place, which causes the 
metal pipes to corrode, and burst, perhaps dissolves | 
them, A. Youcan ase it with perfect safety. It will | 
not affect the pipes more than natural ice. 


(1936) R. C. R. asks: Why does a tin 
veere! filled full of water ran over when the vessel 
is compreseed or squeezed flat, or otherwise out of its 
regular shape’ In other words, it loses part of its cubic 
contents when you force its sides together, but the sur- | 
face area of the inside of the vessel remains the same 
A. in general terms, in virtue of a geometrical principle 
exemplified in the fact that of all figures of equal peri- | 
meter, « circle incloses the largest area. It is proved 
by an elementary proposition not worth producing here. 


(1987) E. C. says: I have wade a pure 
copper roller for bleaching sheet cotton; casting was 
fall of holes and porous, and could not be used. Could 
you inform me how [am to cast this so as to make a 
good, sound casting? This rojler is used for wringing 
and drying acide out of the cotton. A. Jt is a very 
diffien!t matter to make good, sound castings from pare 
copper, that will not show a spongy wurface when 
tarned off. By adding 5 per cent tin you will make the 
metal flow free and at lower temperatate. The metal 
should not be boiled, or overheated, which is a canse of 
sponginess. The manner of pouring should also be 
arranged by gating down the side for bottom filling, 
placing the mould at a low angle, so as not to carry air 
under. 


(198%) P. R. A. asks: 1. What is the 
best way to color a meerschaum pipe, and what |e the 
active agent that prodaces the color? A. Smoking 
lobaceo In it; the empyreumatic oil* absorbed by the 
meerschaum color it. 2%. Is it true that burning a pipe 
prevents eunbsequent coloring’ A. This will to some 








well water containing lime, so that it may be used for 
sirup. A. If the hardness is due to bicarbonate of lime, 
boiling or the addition of lime water, with standing, 
will soften it. If due to sulphate of lime, it cannot be 
cured. 

(1944) O. C. MeW. writes for some in- 
formation as to the process of silvering mirror plates by 
the nitrate of silver process. A. Various formulas are 
given. The following is typical: Dissolve 10 grains of 
nitrate of silver in 1 oz. of water, add excess of strong 
ammonia, just enough to give a clear solution and to re- 
dissolve the brown precipitate which will first form. 
In another bottle dissolve 10 grains Rochelle salt in 1 oz. 
of water. To use, pour on the glass two-thirds of the 
first to one-third of the second solution. The glass may 
have a little wall of beeswax made around it. A half 
hour or more in the sunshine or in a warm place at 70° 
to 80° should give a good silvering. The chemicals must 
be pure, distilled water should be used, and the glass 
should be scrupalously clean and polished. After the 
action has ceased, it stiould be wasted and robbed 
gently with a little moist wadding if the outer or ex- 
posed surface is to be polished. 


(1945) M. F. D. writes: Some time ago 
[ saw directions for reinking a typewriter ribbon with- 
out removing it from the machine. by using a gine bottle 
and sponge, the former containing the ink, the ribbon 
being reeled from one spool to the other. I have not 
seen any receipt for making suitable ink for this pur- 
Have you ever published snch a receipt? A. Use 
castor ol! colored with any desired aniline color pre- 
viously dissolved in alcohol. If too thick, thin with 
alcohol. See Screntiric American, vol. 50, No. 21, 
for an article on this subject. 


(1946) B. L. J. asks: 1. How can I pre- 
vent printed sheets, such as posters and labels, from 
sticking together when printed with railroad red print- 
ing ink? I have great trouble with the red ink every 
time [ use it. I place the sheets on dry racks, and yet 
they stick. I have no trouble with any other color bat 
the railroad red. A. Complain to the manufacturer of 
the ink. Possibly it needs thinning. 2. What kind of 
ink can I use for inking type writer ribbons, that they 
will not dry so quick? I use copying ink on Lonsdale 
mnelin, but it soon dries; will not give up the color after 
2% or 36 hours. Please state proper way to prepare 
them. A. See preceding query. 3. Please give me a 
good receipt for making a good cheap composition for 
inking rollers for cylinder printing press. A. For or- 
dinarily fast presses on book work, and for general 
printing, or for inking tablets, use 1044 pounds best 
gine, 2% gall black 1 or honey, 2 ounces 
Venice turpentine, 12 ounces glycerine. The quanti- 
ties of gine and molasses should be slightly varied 
according to the season—a little more glue in summer 
and a little less in winter. If French glue is used, it 
should soak overnight to take up the right quan- 
tity of water, but most domestic giae will take up 
sufficient water in about two hours. The turpentine 
and glycerine should be added and well mixed jast be- 
fore pouring. To make what is known as the black 
composition, used on high speed newspaper presses, 
there should be added to the above 1 pound of India 
rabber, cut in fine shreds, and dissolved in benzine, 
ether, or bisulphide of carbon, and 4 ounces vinegar. 
The dissolved rubber should be mixed with the turpen. 
tine and added to the composition the last thing before 
ponring. the glycerine and vinegar being mixed with the 
gine and molasses a short time earlier. 4. Also how to 
make liquid give euch as binders ase. and how can I 
color it? A. Dissolve glue in water and mix with it 
nitric or acetic acid. 


(1947) 8. R. M. says: 1. I would likea 
receipt to make a paste to fasten labels to new tin coal 
oll cans that the oi] will not loosen if it should get on 
label. A. Try gam tragacanth or dextrine. 2. Will 
the variation caused by temperature in a clock with 
iron pendalam rod beating seconds be the same as in 
a clock beating four times one second with same kind of 
rod? Both clocks supposed to keep good time except 
the difference caused by temperature alone. A. Theo- 
retically there should be a difference in the temperature 
variation of plain peaduloms of the same material, in- 








extent tend to interfere with the coloring process. 3. 
What is the process for bringing out and making the 


versely as their lengths. Thus a half second pendulam 
is but one-quarter the length of a one second pendulum, 


its beat is but one-half. Hence there should be less 
variation in the short pendulum clock from changes 
of temperature. 8, What is the least percentage of 
gold that a watch case may contain to be legally called 
solid gold? A. There is no legal standard forthe fine- 
ness of gold alloys for watches or jewelry. 4. What 
does the word carat signify as applied to diamonds and 
precious stones, and what is the letter used to abbreviate 
the word carat as used by jewelers? A. Carat only 
signifies weight as applied to precious stones, and is ab- 
breviated as“ C.” or Ca. 5. What does the word carat 
signify as applied to gold, and is the letter K. the pro 
per abbreviation? A. The fineness of gold alloys is ex- 
pressed in parts of 24 as being pure, called carats, 
Marked K. from an old custom of spelling it witha K. 
6, What is the proper abbreviation used for penny- 
weight as used by jewelers? Some use dwt., some pwt, 
A. Dwt. is the correct abbreviation. 7. What is the 
carat of United States coin gold? What is the metal or 
metals used to make the coin alloy? A. Standard gold 
coin is about 2 carats fine, or 900 parts pure gold in 





| 1,000. & Is it proper to say zinc is the alloy used with 
| copper to make brass? A. Yea. 


(1948) F. B. asks: 1. The size of cores 
| dength and diameter) and size of wire and number of 
layers to give the best effect in a magnet working from 
10 celis gravity battery through 200-250 feet of wire, 
No. 18. A. Make your cores 4inches long and & inch 
in diameter. Wind them with No. 24 wire, 34 pound to 
each leg of the magnet. 2. This magnet is to actuate 
the hammer for a 16 inch gong. is there enough current? 
A. The current is sufficient. 3. Should the battery be 
in series, or two series of five each? A. In series. 4. 
Also give size of cores and winding for two cells parts 
motor battery, rated at 2 volts and 10 ampereseach. A, 
Same size cores, The wire on the magnet and the line 
wire should not be smaller than No. 12. This battery is 
not adapted to your purpose. 5. Should cells be in 
series or parallel? A. Series. 6. Will you please name 
the books (and prices) from which I may learn the rudi- 
mentary mathematics of practical electricity? Alsoa 
work on storage batteries describing their construction, 
proper mode of handling, and maintenance. A. We 
think “ Experimental Science” will answer your pur- 
pose, See our advertising columns. 


(1949) A. A. D. asks: 1. What battery 
is needed to run a surgical lamp of one-half, one, and 
two candle power? Is a Leclanche battery of any value 
in ranning such lights? A. Three celle of Leclanche 
will ran a lamp of this size for ten or fifteen minutes at 
atime. 2. Which is the strongest single-celled battery? 
A. The strongest primary battery in common use is 
the plunging bichromate. It has an E. M. F. of two 
volts, and when made very large has very little resist- 
ance. The Grove battery has an E. M. F. of over 1°9 
volts and a resistance of 3§ ohm. 3. Has the length 
of the wires in electric bell work anything to do with 
the battery, that is, will a Leclanche cell ring a bell at 
100 yards distance as well as at 10 yards distance? A. 
The increase in the length of wire. introduced inte 
the circuit increases the resistance of the circuit, neces- 
sitating an increase in the number of cells required to 
work it. 

(1950) G. D. H. asks (1) how census ap- 
pointments are made, A. Address inquiries to Robert 
J. Porter, Esq., Supt. U.S Census, Washington, D.C., 
and also apply to the representative of your district. 2. 
How soon will the maps of 1890 be published? A. It is 
uncertain, %. Can a piece of cloth or rubber elastic be 
woven in strips say 2 feet 12 inches with selvedge sides 
and ends? A. This can be done by hand on a frame, 
bat not in an ordinary loom. 4. Is there any wire 
from the size of 5 to 10 that can be used among wet 
clothes for years without tarning them black or soiling 
them in any shape or manner? If #0, has the wire mach 
spring? A. Heavily galvanized steel wire will do this. 
If the expense is not too great, German silver wire, 
worth about 50 or 60 cents a pound, might be used. 
Either kind would be fairly elastic. 


(1951) P. C. writes: A friend of mine 
has his house piped for gas, but has decided to use 
electric lights, and wanted the company that was to put 
them in to ran the wires through the gas pipe, but the 
company objected, saying the lights would not barn, and 
if they would it would not be safe on account of dan- 
ger from fire. NowlI think the lamps would barn al! 
right and there would be no danger from fire if he would 
connect the gas pipes with the water pipes, by a large 
copper wire well soldered on. Thus any possible current 
that might get on to the gas pipe would be distributed 
over the whole water system of the village, thus giving 
it such an extensive grounding as to render it harmless. 
Please tell us who is right. A. It is a common practice 
here to ran wires for incandescent lamps through the 
pipes of lamp and gas fixtures. We think there 
could be no danger in arranging the wires as you 
propose, but it might be objectionabl> on account of 
the difficulty of getting at the wires for alteration or 
repairs. Gas will not burn without the presence of air. 


(1952) W. J. asks what is understood by 
the technical term or word erg, and how applicable in 
electrical science. A. Itis the unit of work and energy 
in the C. G. 8. system of unite. It is the amount of 
work done by a force of one dyne exercised through the 
space of a centimeter. A dyne is the force which in 
one second would impart to a gramme an acceleration 
of motion of one centimeter a second. An erg is equal 
to 981 gr ters, or 1,987 grain-feet, or 0277 
foot ponnds nearly; 119,133 ergs per minute represent 
one horse power. 


(1953) Echo asks : Please name some of 
the simplest methods of producing momentam or sus- 
tained motion, suitable for working clock without 
springs or pendulam. A. As motive power, weights, 
electricity, of even atmospheric changes of temperature 
and barometer may be used. The cpening and shatting 
of a door may be utilized. As a substitute for a regular 
peudalum the balance wheel is the only appliance used 
to a great extent. The conical, the flying, and the tor- 
sion pendalums find some application. 2. What other 
contrivances have been made for keeping time besides 
sand or hour glasses and sun diais? A. The clepsydra 
or water clock in many forms, burning candles, the 








polarization of light clock, observation of the stare, etc. 





[MARCH 15, 18go. 





ree 8 Pe ere Horse gat oT Sm rg 
color permanent? A. It should be “ boiled ” or dipped | its variation in length 1s bat one-quarter as much and | 2. Are hour (sand) glasses made in this country (America) 


and in any other than the customary form? A. Hour 
glasses are made abroad. The principal trouble is in 
procuring proper sand. We cannot give the date you 
ask for in your letter. 


(1954) 8S. F. J. asks if there is any 
method of restoring bad-smelling butter to its natura! 
healthy state. A. Success may sometimes follow 
churning and agitation with lime water. Hemlock 
twigs and other balsamic leaves may be added also. 
If the butter is thoroughly bad, there is little chance of 
making it good again. We are skeptical as to any sure 


cure. 

(1955) J. J. P. asks: 1. Can the disk 
Leclanche battery be used on closed circuit for any 
length of time? A. Nofmore than a few minutes. 2. 
Can it be used as an accumulator or storage battery? 
A. No. 3. What make of accumulator is the best and 
most economical? A. Address the manufacturers for 
these particulars. 4, Which gives the steadiest current? 
A. There is little difference in this respect. 5, Is the 
motive power of the secondary current from an induc- 
tion coil greater than that from the primary current? 
A. No. 


(1956) S. asks: Is an iceberg fresh or 
salt, and why? A. Iti fresh. Icebergs are fragments 
of glaciers that descend upon the shores of the Arctic 
seas and break off from the main mass. They are not 
frozen salt water. Even if they were, most of the salt 
would be removed in the process of freezing. 


(1957) J. F. asks what time it takes to 
send a cablegram from New York to Liverpool, provid- 
ed the line is clear and no connections to be made. A, 
Three seconds upward. 

(1958) Electric writes: 1. Given 10 cells 
storage battery, E. M. F. 2 volts per cell, internal resist- 
ance taken as zero, external resistance at 5ohms: Find 
current strength when connected in series and also when 
connected in multiple arc. A. Connected in series es E. 


M. F. would be 20 volte; then by Ohms’ meson . 


amperes, the strength of the current. When connected 
in maltiple are, the E. M. F. is 2 volts; then, according 
to the law, §=0°4 ampere. 2. Also is multiple 
arc the same as parallel? A. Yes. 

(1959) H. I. H. asks: What will remove 
the coloring matter of postage stamps, postal cards, 
etc.? A. An aqueous solution of oxalic acid is a good 
genera! reagent for bleaching colored paper. 


(1960) E. 8. R. asks for the best way of 
vulcanizing rubber in the manufacture of rubber 
stamps, and the method employed. A. The gum is 
mixed with sulphur and is heated in a steam vulcanizer 
while pressed in the mould. Details of general main- 
pulation of india rubber are givenin our SUPPLEMENT, 
Nos. 249, 251, 252. 

(1961) F. J. asks: How are stereotypes 
made from a printed page without the use of type? A. 
Such processes are described in our SuprLEMENT, Nos. 
24, 58, 141, 174, 353. 

(1962) W. D. C. asks: Can you please 
give me a recipe for a preparation of phosphorus which, 
rubbed on any article, will cause it to become phos- 
phorescent ? I should like something harmless to the 
skin. A. Phosphorus dissolved in olive oi] may be 
used, but there is always danger in manipulating phos- 
phorus. Balmain’s luminous paint might answer 
your purposes. It is described in our SuPPLEMENT, 
No, 229. 

(19683) C. E. D. asks: Can you furnish 
me, through the columns of your paper, with a list of 
simple inventions which have been the means of bring- 
ing fortanes to the inventors? A. We recommend you to 
consult the “Inventor's Manual, How to Work a Patent 
to Make it Pay,” price $1. On page 33 of this work 
some information of the character you ask for is given. 


(1964) J. H. C. asks: 1. What is the 
average number of pounds of hard coal that a good 
steam engine will consume in ten hours, per horse 
power? A. Fora large compound condensing engine 
12 to 15 Ib., thence up to 40 or 50 Ib., according to size 
and type of engine. 2. What average number of feet 
of ordinary illuminating gas, per horse power, would 
run a good gas engine ten hours? A. 250 to 300 cubic 
feet. 3. Is gas made by consumers from naphtha or 
gasoline safe? A. It is safe except as regards danger 
incident to handling and storage of gasoline, always an 
element of risk, 4. What would it cost per thousand 
feet? A. This depends on circumstances, and cannot 
well be stated definitely here. 5. What would material 
to run an electric motor ten hours cost per horse power, 
by the storage battery system? A. This cannot be 
given, as the data are not yet settled definitely. 6. What 
is the greatest power that it is practicable to obtain 
this way? A. Any power desired. Your other querics 
cannot be answered, as circumstances vary. 


(1965) A. J. 8S. asks: 1. How to make 
or procure something like what is used on slot ma- 
chines to tell how much current an induction coil 
produces. A. Place a fine-wound galvanometer on 
the secondary 2. Give solution for nickel plating 
some small article, and how to arrange connections 
tosame. A. See our SurrLement, No. 310, for plating 
in general and arrangement of connections; nickel solu- 
tions have been often given in our columns, such as 
following: Sulphate of nickel, 1,000 parte; tartrate of 
ammonia, 725 parts; tannic acid, 5 parts (dissolved in a 
little ether); water, 20,600 parts; dissolve in 3,000 parts 
of the water, then add the rest. 


(1966) M. B. K. asks: 1. For the pro- 
portion in volume of common illuminating gas and 
common air used in the general run of gas engines? A. 
One of gas to 10 or 15 of air. 2. Also the force exerted 
by the explosion of one cubic inch of the mixture? A. 
The force exerted at the time of explosion may be very 
great, but is of exceedingly short duration, as the steam 
soon condenses and the products of explosion rapidly 
cool. The pressure for an infinitesimal period may run 
up into hundreds of pounds per square inch. 3. For 
works containing information as to forces exerted by 
gunpowder, dynamite, nitro-glycerine? A. We refer 
you to “ The Modern High Explosives,” by Eissler, $4. 
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(1967) M. B. asks; 1. What is the best 
«olvent for caoutchouc? A. Coal tar naphtha ig used; 
eometimes the solution is effected under pressure, The 
yum should te masticated first. In our SUPPLEMENT, 
Nos. 249, 251, 252, you will find the subject discussed, 
2» Is painting with red lead and boiled linseed oil the 
best protection for'an iron shaft against rust, the shaft 
being exposed to action of water? A. It is very good, 
We wonld suggest mixing in about one-half best white 
lead. 

(1968) 8. 8S. D. asks for the ingredients 
used in producing cold chemically, A. One part 
nitrate of ammonia in two parts of water may be used. 
All chemical methods are expensive and impracticable 
except in special cases or on the manufacturing scale. 
There are many other freezing mixtures, An iron 
vessel will answer for above. 

(1969) J. R. asks: Will crude coal gas, 
mixed in proper proportion with atmospheric air, be 
readily exploded by an electric spark? A. Yes, 

(1970) Operator writes: I am working a 
telegraph instrument in one corner of a room about 9 
by 13 feet, but am annoyed and hindered by a lond echo 
caused by the sound of the instrument. How can I 
overcome this echo? I understand that stretching wires 
across the room will dissipate the sound. In what di- 
rection should they be placed? I forgot to say the walls 
are about 15 feet high. A. Hang drapery or muslin on 
the two opposite walls from the machine. If that does 
not entirely prevent the echo, drape the ceiling also. 
This can be done in a tastefal manner, so as to orna- 
ment the room. The wire work is not sufficient. 


(1971) W. F. M. asks: What composi- 
tion would be best adapted to paint, the inside of a 
wooden tray, to resist the action of nitrate of silver, 
used in silvering photographic paper? A. Use paraffin 
or beeswax melted into the pores of the perfectly dry 


wood, 


(1972) B. D. B. asks fora good receipt for 
hektograph ink. A. Dissolve 1 oz. aniline blue in 7 oz. 
hot water. When cool add 1 oz. alcohol, % oz. glycerine, 
and a few drops of ether and carbolic acid. 


(1973) “An Old Subscriber” writes : 
Who first gave the names ay, ee, eye, yoo to the 
English vowel letters a, e, i, a, respectively; and when 
were these names established?’ Other languages using 
the Roman alphabet call these letters ah, eh, ee, 00. 
A. Itis undoubtedly due to the Anglo-Saxon race, who, 
succeeding the Britons, introduced a new language, 
whose pronunciation excluded the Romance 
pronunciation of the vowels. In the old Celtic lan- 
guages the Continental pronunciation of the vowels 
obtains. The Britons spoke a form of Celtic whose 
remains are to be sought in Wales and Cornwall and 
the Isle of Man. 


(1974) I. M. B. asks: How to take ink 
out of parchment. A. The old manuscript writers ased 
pumice stone. This removes ink from the surface. If 
it has soaked in, then ase a bleaching agent, such as 
chloride of lime or oxalic acid, blotting off carefully 
and washing with water, and blotting off repeatedly. 


(1975) H. M. ©. asks the price of the 
rare metals. We give quotations, which of course are 
sobject to flactuations. 


Aluminum—({Metallic), per Ib..... $2to $2.50 

Sheet, per Ib...........02. 2.50 
Arsenic—(Metallic), per ib.............. 40 
Barlaum—(Metallic). pergram........... 4.00 
Bismuth—(Metallic), per Ib............. 2.75 
Cadmium—(Metallic), per Ib............ 1.00 
Caicium—(Metallic), per gram.......... 10.00 
Ceriam—(Metallic), per gram...... dive 750 


Chromiam—(Metallic), per gram.... ... 1.00 
Cobalt—(Metallic), perIb. .. ..... .... 6.00 


Didymium—(Metallic), per gram........ 9.00 
Erbium—(Metallic), per gram.... .. ... 7.50 
Galliam—(Metallic), per gram.......... 140.00 
Glucinum—(Metallic), per gram.... ... 12.00 
Indium—(Metallic), per gram........... 9.00 
Iridium—(Metallic), per oz ............. 7.00 
Lanthanum—(Metallic), per gram...... 10.00 
Lithiam—(Metallic), per gram.......... 10.00 
Magnesium—per Ib..................00- 4.50 
Manganese—(Metallic), per Ib.. ....... 1.10 

Chem, pure, per oz........ 10.00 
Molybdenum—(Metallic), per gram. ... 5” 
Niobium—(Metallic), per gram. ....... 5.00 
Osmium—(Metallic), per oz............. 65.00 
Palladiam—(Metallic), per oz ......... 35.00 
Platinum—(Metallic), per oz..... ..... 9.00 
Potassium—(Metallic), per Ib........ .. 28.00 
Rhodiam—(Metallic), per gram.... .... 5.00 
Rhutheniam—(Metailic), pergram.... . 5.50 
Rubidium—(Metallic), per gram........ w.00 
Seleniam—(Metallic), per oz............ 1.80 
Sodium—(Metallic), per Ib.............. 2.50 
Strontiam—(Metallic), per grain.... .. 60 
Tantallam—(Metallic), per gram.. ..... 9.00 
Telluriam—(Metallic), per gram........ 1.00 
Thalliam—(Metallic), per gram......... 25 
Titaniam—(Metallic), per gram......... 2.25 
Thorium— (Metallic), pergram.......... 17.00 
Tungsten—(Metallic), per oz. ......... 2.25 
Uraniam—( Metallic), pergram ......... 2.00 
Vanadium-—(Metallic), per gram. ..... + 22.00 
Yttriam—(Metallic), per gram....... . 9.00 
Zirconium—(Metallic), per oz........... 65.00 


(1976) J. ¥. asks: What is the liquid 
used to mix with bronze powder in making gold paint? 
[have used both spirit and alcohol varnish, but they 
tarn the bronze black or a dark color. A. Use japan 
drier with a emall percefitage of boiled linseed oil.- 
Both should be fresh, 


(1977) A. T. O. writes: I once saw a 
“chemical sermon.” Two colorless fluids being 
mixed, the result was a black finid; a red fluid added 
to this last restored the colorless condition. I am in- 
formed that the fluids, in the order used, were a solution 
of tannin or tannic acid, ferrous sulphate, and bromine. 
| sueceeded in all but the ase of the bromine; the black 
color was discharged, but the result wae red. Will you 
kindly show me the way to success? A. Yon used too 
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strong solutions. The sojution of ferrous sulphate 
should be very dilute, and so should the tannin. The bro- 
mine should be dissolved in water and added to the mix- 
tare in just sufficient quantity to effect the decoloriza- 
mixtion, Use all reagents as dilute as possible, 





TO INVENTORS. 

Ab experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad. enable us to understand the 
jaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and ali 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN &CO., office SCIENTIFIC AMERICAN, 961 Broad- 
way, New Yor. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


February 25, 1890, 


AND EACH BEARING THAT DATE. 





(See note at end of list about copies of these patents.) 





Alarm. See Fire alarm. Railway alarm. 


Alkali and glycerine from spent soap lye, recov- 

ering, BH. D. Mellon. .............65-ccccsccenee os» 422,100 
Ammunition charger, Moulton & Crofut........... 422,243 
Animal trap, M. W. Russell. ................<cce0sees 422,263 
Architectural purposes, composition of matter 

DL ctbdncende victpocctocesdiiecas 422,171, 422,270 
Axle bearing, self-oiling, J. 8. Patten.............. 422,150 
Axle lubricator, car, W. H. Daniels ...........00.+« 422,011 
Bag holder and truck, EB. C. Wilkinson.............. 422.274 
Baking, roasting, and frying pan, combined, G. 8. 

ats sathabbdbinndabacgedeboccsccsicece voneee 422,156 
Baling press, W.8. Livengood...................+5. 422,236 
Baling press, A. Mattijets. ............ccccccescccsess 422,138 
Baling press, H. V. & C. F. Scattergood............ 422,520 
Bar. See Railway switch bar. 

Barrel head, J. A. Campbell.................sse0005 - 422,008 
Battery. See Secondary battery. 

Battery plate, secondary, Entz & Phillips..... oveee 421,916 
Bearing, arbor, J. Cuthbertson ....... .. .......... 422,298 
Bearing, ball, C. F. Lavender............... eoaghentd 422,232 
Bearing for draw-in spindles, anti-friction, J. 

ND Sapecindecdnscqudibvecticeceseccevescdicccendlle 422,250 
Bed pan, surgica), R. G. Bryans..................+0+ 422,290 
Bed, spring, G. BH. Miller....... © .....66 ccccceseecces 422,080 
Belt fastening. B. B. Stimpson...................066 422,062 
Beverage carbonizer, C. W. Gibson................ 422,203 
Billiard cue dresser, J. 8. Gold...........6....s00e 422.204 
Bird bathtub, A. Bilek. ..............cccecccceeseeees 422,179 
Bit. See Bridie bit. 

Bleaching wax, W. Bruening..............+.....+++ 421,904 
Blind or shutter, window, J. Cabus.................. 422,068 
Block. See Printer’s biock. 

Blower, air, BE. BE. Farney..............c0scceeceesess 422,202 
Boiler. See Wash boiler. 

Se Bb I ati cocccutdedicboks iikdhe<ccceds 422,281 
Boilers, water front attachment for, J. T. 

QD. sla dccdscncpscccctbtsincocacinscocccecccess 422,070 
Bolt. See Shaking bolt. 

Bolt fastener, F. X. & C. C. Owenney............ ... 421,965 
Bottle neck, cork holding, Graham & Monheimer. 422,127 
Bottle stopper, P. Miles......... 20.066 ccscsscesceee 421,957 


Box. See Cock box. Oiling box. Paper box. 


Switch box. 
Boxes with paper, machine for covering card- 

board, Bouvier & Phillips......................05 422,285 
Brake. See Car brake. Carriage brake. 
TREO BUR, An GIO. . cccnssasecdecocce-covescccceses 422,004 
Bridles, blind for, B. Lindblom............... ...... 422,183 
Broom handles, machine for turning, R. J. Holm- 

shen canesedacccessabienpbeahsesevesnesonese 422.053 

Brash, coiled wire, J. B. Christoffel................. 422,117 
Brush, shaving, W. P. Lefavour.................... 422,085 
Buckle, cuspender, J. R. Macmillan................. 422,088 
ey GOR, FT. TE, WRG 2000. ccccccccccccccccccee se 422,359 
is Pew Bis Cis oes ti ika Kasesccccveice 000 ces 421,932 
Bs BA anc oh cence dice bicbte dsddchdco ces 422,315 
Burial casket name plate, G. W. Learman.......... 422,084 
Burner. See Gas burner. Oil burner. Vapor 

burner. 
Burners, apparatus for supplying combustible 

liquids to, R. Wallwork.................sc0s0« os» 422,101 
Butter package, H. J. Brine...................seeeees 422.005 
Button setting machine, G. M. Griswold.......... . 42,076 
Cab for pall bearers, A. B. Herman... ............. 421,904 
Cabs, signal light for, G. F. Singleton.............. 422,256 
Cabinet, desk, and physician's operating table, 

combination, F. L. Tetamore............... .... 422,088 
Cake oven, removable, H. G. Falke............. . 42015 


Camera. See Photographic camera. 
Can holder and filler. combined, EB. A. Foster...... 422,199 


Cane mill, A. H. Bralard... ...........00006 cee coe 422,289 
Cannon wheel remover, H. KR. Bckstrom........... 42913 
Cg A ae eer 422,330 
Car, burglarproof, J. Beermaker.................... 422,047 
Car coupling, Ford & Whitworth................. -.. 421.990 
Car coupling, J. Mooney. ........ 6.6. cccccscccnsenenee 422,01 
Car coupling. J. C. Toberer... ........c00.ccceeceeee 422,264 
Car coupling link, H. Ackerman........ ....... ov -ee 422,106 
Car door, G. D. Burton..............00.cceees ovcese.. 622,008 
Car, dumping, B. C. Sawyer ...............cccceneeee 421,976 
Car, electric motor, l. H. Farnham.................. 422,389 
Car, electric railway motor, C. J. Van Depoele.... 422,266 
Car gearing, street, J. Carnes... .........+.-slecseees 422,069 
Ce NE FE WH ace 0. octesovccccedhigsasses 421,982 


Curs, steam coupling for railway, T. W. Moran.... 422,311 
Cars, transfer apparatus for traction cable, A. G. 


BE cckcvncnntiscapl’ coe choceccespesvccetces 422,352 
Carbon, electric lamp, Head & Saunderson........ 422,02 
Carburetor, J. W. & A. B. Strouse............... «.. 422,322 
Carburizing malleable cast iron or low carbon 

steel, Coomes & Hyde.............. «.. 422,118 to 422,121 
Carriage brake. child’s, Miller & Hanimann........ 422,245 
Carriage jack, T. L. Williams............... neice’ 422,275 
Carriage seat, G. D. Ramsdell .. ....... neamenes gees 421.970 


carrier, Trace carrier. 
Cart, road, S. BH. Burke. .............ccscceeeeeeee eens 422.291 
Cart, road, G. V. Montgomery ........-...0-0-0000e. 422,057 
Case. See Latch case. Ticket case. 
Cash carrier, Schreidt & Barrow..........- ons casooe 





Cash register and indicat 
Cash register and indicator, J. H. & J. F. Schnar- 








422,019 
Churns, means for operating, J. W. Hopkins...... 422,217 
Cigar bunching machine, M. Van Gulpen.......... 422,326 


Cigar bunching machine, J. R. Williams.... ....... 422.000 
Cigar or cigarette boxes, machine for making, G. 


Do BOG s Bin. cc cccveveccsesceve abpeaccecncecenete 42077 
machine, BE. A. Durand................... 422,193 

Clock, calendar, &. B. Miller.............. eoesee one» 422,000 
Clothes pin, B. H. Turmer..............00..0.ce0e ned 168 


5 eee eneneecescosnsee opeee o--++ 421,897 
SY Wis Gly SE cccaccvetbeasek sacdeseccsoes 421.964 
Collar fastener, horse, D. Stone..................... 421,986 
Collar for flannel shirts, 1. B. Keller................ 422,04 
Collar, horse, D. Stome ............... «. Coesecccccese 421,987 
Collar or Gull, J. W. Hyatt. ............00sccceesees «-» 422,308 
Collars for waterproof garments, making, M. 

I . cp cengaacavasceceatosencosencogvecs 422,061 
Combing machines, mechanism for actuating the 

dabbing brushes of, G. Dixon.................... 422,125 
Commutator brush and holder, carbon, C. J. Van 

BI cna ‘hice canecosnmnenece ebocdadacda pocessess 422,265 
Compound engine, A. B. Drautsz................ + «oe 422,061 
Compound engine, J. Riekie.... ............ses0se0e 422,157 
Compressor, H. C. Sergeant....... protuncestesewntes 422,255, 
Conveyer, D. M. Maxon. .........00..s..ece00 goendes 422,139 
Copying table or device, autograph manuscript, 

i ick ani heecken shakes ondceedanssedeses 421.926 
Games pees Gi De DUM. ovncccoccescevescsécvcdcncesorss 422,348 
Corn sheller, C. Oath, FP.......cccccccscccccssesee oes 422,085 
Coupling. See Car coupling. Latch coupling. 

Pipe coupling. 

Cracker machine cutter, J. W. Ruger............... 422,039 
Crank, adjustable, 8. N. Pond........ 0 .....05..cceees 422,969 
Crown anchor, R. F. Ludwig. ..............s..sceeses 421,97 
CURE, Bis Bs QIU 0.0 cncc sadatoscctesoconsescdes 421,908 
Cultivator, F. A. Ruggles... ...........cccccecceeeeee 422,161 
Cup. See Lubricator cup. 

Curtain fixture, J. L. Baker....... wedcesenoosese eves» 422,108 
Curtain fixture, D. Chase..............0cccc0 ceeeees 422,292 
Curtain ring, F. R. Weltom....... 0 ......60...ceeeeees 422,170 
Cut-ont, enfety, F. B. Bae.......sc2ceccesccccccccees 422,354 


Cutter. See Cracker machine cutter. Pipe cut- 
ter. Thrashing machine band cutter. Tube 
cutter. 


GEDURED « ccdeveticd sccocccevctcocesectescdeooetcoe 


Display jar, H. Copleston 


Door hanger, W. J. Lane...........sesccceceeeses «+ee+ 422,306 
Door hanger wheel, W. J. Lane.............++« oe oe» 422,306 
Draught equalizer, B. M. Connor ..............s.+.. 421,909 
Draught equaliser, J. L. Powles................6.... 422,154 
Drain testing machine, Fyfe & Dobson............. 421,922 
Drill. See Grain drill. 

Dust pan, C. H. Marshail.............scsceesecceesees 422,240 
Dye, blue green, A. Herrmann. .............+ss00.+++ 422,018 
Educational appliance, ¥. BE. Meyers.... ........... 421,956 
Cpr curate, TB, Th. Fiat F. wcovsccccccccccccesccscececes 422,197 
Electric conductor, EB. F. Phillips............... ... 421,963 
Electric conductors at crossings, device for sus- 

pemding, B. TE. GROGb. 12. ceccccccccvcvceccccceecce 422,096 
Electric conductors, support for overhead, 

Stearns & Wheoler..............ccscceeveees « +» 422,164 
Electric connector, C. Meintire............. oeseuece 422,058 
Electric lighting device, Flora & Hoy.............. 422,196 
Electric machine, dynamo, M. Pfatischer.......... 421,967 
Electric machine or electric motor, dynamo, E. 

B. Parkhurst............ papmeavesnecosens ateniendas 422,148 
Electric motor, E. B. Parkhurst....... soapsannonaees 422,149 
Electric motor regulating apparatus, P. Diehi..... 421,911 
Electric switch, Parker & Temple........  ...... 422,147 
Electrode, secondary battery, C. J. Hartmann.... 422,30! 
Electrode, secondary battery. F. M. Lyte.......... 422,308 


Electrode, storage battery. C. J. Hartmann........ 422,300 
Electrodes for microphones, grinding, Bartlett & 


Elevator building construction, J. 8. Metcalf...... 422,020 
Blevator guard, C. J. Lats..........ccccercceeeeerenes 421,980 
Ellipsograph, A. E. Rawson.... ...... ..- « «+. 42,22 


Engine. See Compound engine. Steam engine. 

Engine driving gear, traction, J. N. Britz.......... 21.92 

Envelope machine, L. P. Bouvier................... 422,286 

Evaporating apparatus, S. M. Lillie................. 422,235 

Evaporating apparatus, condenser with multiple 
OMoct, B. BM. TANG .......0.ccccccecccccecsvccenses 422,234 

Eyeleting machine, ¥. W. Merrick.................. 422,351 


Fabric. 8ee Looped fabric. 


Fabric testing machine, Morrison & Herron... ... 422,145 
Feed trough, G. D. Burton... ............0+.cceeeeees 422.007 
Fence, B. M. Andrews..............+cccceccecseevenes 422,046 
Fence machine, J. C. Kremer............ .+...e0e++« 4225904 
Fence machine, 0. J. Linendoll................ covees 421,95 
Fence machine, J. H. Vertrees......... .......c000> 422,267 
Fence making machine, C. Q. Adams............... 422,172 
Fence making machine, wire, J. H. Stringer....... 422,262 
Pence post, Tu. F. NOrtom. ..........00scecccecceeeeees 422,04 
Fence, wire, W. K. Fraley.... ..........ceeeeesseeeee 422,052 
es SSRs, GE GRRUIIUD. .cccccectecove cocs coccenqeccs 422.181 
Filter, Weidaw & Kane............... ...ccceeeeeee . 422,357 
Filters, etc., simple means for scouring, W. Berke- 

Piiebdscddendiade-coccséadbbctecncveconcessocesnese 422,112 
Firearms, automatic safety, Griswold & Brad- 

WEF. cccccesscceess: coccccce Seeeccbesendese 068 cee 422,005 
Firearm, magazine, A. Odkolek .............<sss0.- 422,327 


422,287 | Firearms, sight for military and other, G. A. 


BEB acon da so chciccceccecccccotistinesccsses' codsose 421,943 
Fire escape, J, BE. Harman. ...........0.00. os sees on. 422,365 
Fire escape, H.C. Rose... .......... Cdedeedccceseces 422,159 
Fireproof structure, Hallowell & Hickman........ 422,207 
Fish hook, J. P. Kestner..................+ Sees coeee 422,226 
Fishing line attachment, C. K. Bradford ........... 422,431 
Flower stand, 8. E. Covington............. be. <ctdede 422,297 
Fodder cutting machine, Catiett & Brant.......... 422,009 
Foot warmer, 8. A. Harryman.......... 0.66. ....00+ 421,990 
Forges, fire bow! for blacksmiths’, F. Breher...... 421,901 
Fork. See Loom weft fork. 

Furnace, G. P. Denis...............+++ «+++ 422,187 to 422.189 
Furnace chamber, &. W. Wells................. S000 

Furnace grate, W. J. Ogden. .....--..+.066 cee von ees 421,988 
Furnaces, air feeding device for, J. Tobin...... 421,990 
Furniture polish, J. M. Hall ef al................ vee 422,108 
Game, J. H. Donaldson............... nae -. 41.915 
Gas and air mixer, Danforth & Ciark......... ..... 422,209 
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Gas lighting device, J. H. Parrel........+----.+. «++ 421,91 
Gas lighting devices, continuves self-consuming 

or ignitible strip for, J. H. Farrel............... 421,917 
Gas washer, F. A. M. Alavoine......... 56.0000. 422,175 
Generator. See Py tie g or. 
Sa TE, rE ase ootc0n 0000002 neces geeddeeceyes ace 421,998 
Glove fastener, BE. B. Whitney ........... «. ...... G22 
Governor, steam engine, F. Hart .............. 0. 421,98) 
Grain binder, C. B. Withington .............<.<0.0+ 422,108 
Goal Grek, BG. Le, BamnOMh. «cccosencv ence ccccecencessses 422,220 
Gn in dump, Webrii & Sancbez.................... . 22,102 


Grain shoveling apparatus, W. H. Cummings...... 422,123 
Grate and stove, convertivie open fire. GU. A. 


Nn connpssncithecetbbb teres ge u0c6henns en dacdhs sen 422.365 
Grinding mill, J. & A. J. Jomes...... 06. ce. cccnnee 422,223 
Guard. See Cattle guard. Elevator guard. 

Sh Sib kd MEE aden bevasdanseusnctieaontteensebevin 422,347 
Gun carriage and support, H. T. J. Throusen..... 422,304 
Guns, recoil brake for, EB. Von Skoda............... 422,009 


Handle. See Velocipede handle. 
Hanger. See Door hanger. Hat hanger. Shaft 


hanger. 
Harvester reel attachment, L. Peterson............ 422,12 
Harvester, self-binding, J. J. Dewey........... ... 422,386 
Bat hanger, J. Masney.... ..........6..0005 sveeees 422187 
Hay rake, H. 1. Banta... ........ «6. cccccceeeesdceess 421.01 
Hay rake, gang, B. Todd... ..........csccceecceees . ue 
Heater. See Water heater. 
Heel burnishing machine, 1. K. Strang............ 421,98 
Hog's snout and severing the tendon thereon, de- 

vice for holding a, H. H. Sileby.................. {Bil 


Holder. See Bag holder. Can holder. Manu- 
script holder. Potato chip holder. Rein hold- 
er. Sewing machine attachment holder. 
Stamp holder. Surgical needle holier. 

Hook. See Fish hook. 


Horse boot, W. H. Oomer...... 2.0.60... ccceeeeee es 421,904 
Horseshoe sharpener, drill, and saw .ummer, 

combined, F. L. AGams.... 10.0... .00ccee cones 422045 
Hose machine, R. Cowen............0 ccc eceecces 422,185 
Hot water apparatas, circulating, J. F. MeBiroy.. 422,312 
Hub boring machine, Kane & Weidaw.............. 422.358 
Hydrazin, T. Curtins... ... ........... uhavedmacen Me 
Hypnotic, preparing a, 8. Radiauer................. 422,261 
Insect powder distributer, C. H. Legeett......... 412,942 
Iron. See Wagon bed iron. 
Ironing table, N. M. Graham.... ....... ....... > +». 422,564 
Ironing table and ciothes rack, combined, H. J. 

ll pao cotmidiibchoenwetnnteunaanecet ends emagnecnatne 422,085 


Jack, See Carriage jack. Listing jack. 
Jar. See Display jar. 
Jewelry, safety catch for, H. Sessler.... ... 
Joint. See Rail joint. 
Journal, bolster beam, B. W. MacKenzie-Flughes 421,987 
Journal boxes, device for forming green sand 

cores for railway, W. B. Sterrit... ..... ........ 422.21 
Knitting machine, circular, F. L.. Dow.............. 421,915 
Lacer, GROG, A. C. JAMES. ........0seccccseccseserecs 422,131 
Ladder, step, A. Dormitger............. ... ---e. 4219 
Lamp globes, exhaust apparatus for incandes- 


evesenes 621,981 


cent, H. J. Jaewer...............5+ weopdlisheunsas' Gee 
Lamp socket, incandescent, Woillin & Werline..., 422,300 
st SU cncthmetinenes enedececcoaneneceesse 421,902 
Latch case, sheet metal, C. M. Burgess..... ...... 421,905 
Latch coupling, spring, KE. B. DeKalb........... 422,012 
 , SN an a |. ceaiszedbuctdbonet bee 2) 94 
Lathing, metallic, L. L. Sagendorph................ 2238 
Legagin, waterproof, Carts & Gibbs................-. 421,906 
Lifting jack, C.P. Bmerson.. .......... «+ nteeset sae 
Link lifter, F. L.Gohnson.......0.........0006 deere $22,021 
Lithographic plates, combined bed and stretcher 

for zine, Kinkele & Leinert...............0....+ 22.225 
Lock. See Nut lock,. Sea! lock. 
PE We HE s0ncek ocdecebdeseesccencentpmessccese 421,977 
Locomotive, H. C. Goulding ..................+ -. 42.075 
Locomotive, tramway. R. 8. Batties .... .... ..... 421,84 
Py Ge UE ccce ohnces 0 deueterseracesadbecsuse 422,224 


Loom Grop box mechanism, Armitage & opham. 422,279 


Loom take-up mechanism, H. Wyman.............. 422.0 
Loom temple, O. Piper. ..............cceeccsceueeeees 422.248 
loom weft fork, A. H. Luscomb................++« 421,918 
Looped fabric, J. M. Merrow... .......0scccceseccne 422,142 
OO) A ere 421,980 
Lubricator. See Axle lubricator. 

Lubricator cup, Reynoids & Orr........ ......66 «6+ 422,088 
Lamber kiln, A. T. AnGersom..........6 .ccceseceeee 422,106 
Mains, device for disjointing, J. W. Helps........ 42,211 
Mains, disjointing, J. W. Helpe................6 . 622,212 
Manuscript holder and place indicator, com- 

bined, A. L. Gilbert.............cceecsceeeceeee «-. 62,38 
Map, curtained, EK. L. Kirtiand........ .......ces00s 422,228 
Master, land, P. BM. TMSS....cccccescsccvvceteczesess 422,191 
Matrix making machines, impression device for, 

©, Ke, CB casccpcccdesceccane, costes covecsses G21,972 
Matting, machine, ease! and table, combined, J. 

Be 0 Be coin cote ce nen, enbedocesses cesses 421,97 
Measure, tailor’s conformating, M. Bernhelm..... 422,007 
Meat scraper, D. Von Reibnitz.................. .. 2,906 
Mechanical movement, 0. C. Smith............... £22,356 


Metal articles, die for bormine, J. R. Paddack. ... £22,318 
Metal cylinders, machine for makigg, BE. K. Coas. 42?,205 


Milker, cow, H. K. Stevens.... . 9 .:....0..00....... G21, 085 
Mill. See Cane mill. Grinding mil; Roller mill. 

Miter cutting machine, W. R. Fox (r)............... 11,062 
Moistening device, M. Holat..........-6...ccceceeees 472,078 
Mould. See Casting mould. 

Moulding machine, J. Kinzer........ he al 422,081 
Money changer, W. H. Staats....................00. 422,258 
Mortar mounting, W. Anderson................. .. 2,008 


Motion, device for transmitting, J. N. Severance. 422,165 
Motor. See Electric motor. Spring motor. 


Mowing machine, G. G. M. Sanford................. 422.182 
Moafiier, steam, E. 8. Hildebrandt................... $22,213 
Nailing machine, J. K. Matzelicer......... » seveee 421,004 
Necktie fastener, H. Beichling....... .......... +++» 422,283 
nr 7 Cr 56 ocitinbad hops vencalencscocqunes 421,910 
Nut lock, Dobson & Peirson........ 0.6.6 ....ccecees 422,357 
Wes Saath, W. Bh. TR acces cccccccscccccccccccessccees 422.46 
SL, Mist ncncensbenosederoesetucvesenes 422,027 
Nut lock, W. C. MeLimans.... ...........66.ce0scceee 471,960 
Te BOGS ie Uae ine bas ccc cces- concopececcovcsecs 422,200 
ee Rs tre De TIN oct veces cccccvevccccvenccses 422,329 
Oil burners, injector, W. M. Jennings...... ..... 422,222 
Oiling box ér journal, self, J. Tregoning............ 421.901 


Olling device, automatic, Beener & Ayres......... 422,284 
Orchards, device for laying out, J. B. Yount.,..... 422.104 








Ordnance, mounting, W. Anderson......... 422,00: 
IE, WE POON, cas coca cpevtccccosabescoue 422.100 
Organs, tube attachment for reed, C. 8. Warren... 421,90; 
Packing, piston rod, A. D, Lewis............ «66... 421,944 
Paddie wheel with feathering biades, steering, 

Si MAMEERdes scsccnchtcncsaveceteens sees 221.955 
Padlock, J. 8. Peavook........ . 42) 006 
Pan. See Bed pan. Dust pan. 

Paper box, slide, A. T.. Munson...... hanes tasers ss Gee 
Pattern plate for garments, J. 8. & M. B. Baugh- 

BOM 5 oe ccseces Sé0e Rubéodee Saagatg | otbubanbe .. me 
Pencil sharpener, F. Danworth.................. ... 22,198 
Peesary, J. 8. MoCants ........... .....6..... oockmon 421 268 
Photo-negative bath dish. J. R. Moelier.... ....... 422,148 
Photographic camera, H. N. B. Good «.. 421,923 
Pin. See Clothes pin. 

Pipe coupling, Harris & Reese............. octecnve GER 
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Pipe coupling, detachable, A. Cote.........-. «0... 472.295 
Pipe coupling, flanged, J. C. Bayles : 422.065 
Pipe coupling for flaska, etc., T. Morris ... 472.62 
Pipe coupling, railway steam heating, R. 1. Hamp- 

ton ... , - . 7.38 
Pipe coupling with lead joint, J. C. Bayles ain 
Pipe cutter, T. Byrne.. ° patoue 422.115 
Pipe or tubing, J. C. Bayles ove . 72,06, 472,086 


Pipe wrench, Barber & Tripp 421,22 


Pipe wrench and pipe and bolt cutter, x A. 





Smead . . 2a 
Pistol, repeating. P. ‘L. Leses .. 22.05 
Plaitiog machine, C. M. Hine voeees 422,215 
Planter check row attach corn. heil 


Re eciccwccadccduscccessscecccccessedn coovess 422,196 
Planter, potato, J. ve Green er «216 
Pianter, seod, A. Almstrom «a8 spe 0 18 
Ptastoring com pound, G. West ideane anne .. 2m 
Plastic material, machine for moulding, F. C. 

Damm coun s2Q 186 
Plastie material, mould gor. Hu. W. Jayne 422,721 
Plow fastener, W. J. Mercer 422,028 


Plow for listed corn, A. D. Cave.... 


Piowshare, J. E. Ransome aim 
Polishing apparatus, N. Peloguin............ evseee 4228 
Potato bugs, machine for exterminating. F. L. 

Alger . 277 
Potatu chip holder. 0 in, SE cosence etbeons 4 
Post. See Fence post 
Press. See Baling press. Domestic press. 

Printer’s block, G. W. Harbon . 1. 
Priating machine, cylinder, J. Hackett............ 422,206 
Propelling vessels, means for, A. Heaman 1 
Protector. See Shaft protector. 

Puller. See Cork puller 

Pump for removing liquids from low pressure, W. 

Royce edeees . 19% 
Pench, ecard. R. J. Kraatheim 421,908 
Punchiog and shearing machine, metal. A. Beau- 

ary . 1506 
Pyromaanetic generator and motor, Ww. “B. 

Rack. See Show rack. 

Radiator, C. R. Neleon 422,002 
Rail joint. C. B. Lyon eee senereuses GD 
Railway alarm «nd signal, automatic, M. M. Soud- 

ere _ 471,983 
Ralliway chair, Bowne & ( Mane «22, iad 
Railway construction, machine for, J. W. Close... 421,908 
Ratiway frog. A. A. Strom (72.071 
Railway signal, Rogers & Oden 472.158 
Rallway switch bar. Meeker & Wilson (M1 
Rake. See Hay rake. 

Refrigerator, Lord & Gillett 422,184 
Register. See Cash register. 

Reguilatur. See Damper regulator. 

Rein, driving. M. &. Dickinson . 422.1% 
Rein Holder, L. P. Cook............ ‘2s 
Rendering appara: iu. 8. Stephens ‘7.0 
Ridge bar forming machine, G. Nanoman . 2m 
Ring. See Curtain ring. 

Rock drilling machine, J. Irgens........ 422,19) 
Rotler mill, Walters & Shellenback 471.996 
Rooting, &. D. Bevitt.... 422,178 
Rooting. metallic, L. L. Sagendorsh.. see 672,319 
Raler, ¥. Nisley. p «. 4208 
Salts of antimony. making alkaline, J. Holliday 421 5 
Saw jointer and gauge, N. H. Roberts 422,316 


Gaw, swinging, B. Bronson... - : . 72,333 
Saw teeth, machine for holding ond sharpening 

insertidbie, H. Bergstrom .... 421,806 
Saws, apparatus for traing the periphery of circa- 

lar, J. W. Strouse as ° sabes . aa 
Seales, automatic grain, C. Dom'ny £21,912 
Scales, spring, C. G. Landborg................ (72,238 
Sevew cutting die, F. N. Gardner ; .. 30 
Screw cutting head, A. B. Landis............ . 20m 
Screw, wood, H. W. Libbey 422,307 
Seal lock, D. F. MacCarthy . 21,951 


Seat. See Baggy seat. Carriage odes. Vehicle 
sent. 

Secondary Yattery, W. B. Hollingshead... ........ 

Separator. See Dental separator. 

Sewing machine attachment holder, J. M. Griest.. 61.977 

Sewing machine wax thrend, P. Llariow 422,210 

Sewtng machine work clamping guide, E. Schwal- 
bach, Jr ; 

Sewing machines, thread controlling device for 


422,216 


- 421,98 


was thread, ©. P. Arnold | ........00.ccscces _ 42,589 | 
Shaft cviiar, J. Macdonald 422,025 | 
Sbhatt hanger, C. Jacquin ................«eeceeseess 472,020 
Shaft protector, vehicle, W. W. C hambers pacvecce 422.138 
Shaking bolt, H. W. Stone, Jr. £22,043 


Sheathing and !athe machine, combined, Tr. a. 
Brown........ : £ 
Sheet meta! bending and embossing machine, B. 


(22,33 


J. Baldwin, Jr - --- 22, 
Sheet metal bending machine, Baylies A Green.. 422.083 
Sheller. See Corn sheller. 

Shirt, M. O. West . 42.771 
Shoe, voltaic, ©. FH. Ay@T. 06.66. ccc ccceccncceecnes 422,107 
Show rack, 8. 0. Casler pcapecesooes 41 
Shatter fastener, H. F. Kawards. paanaeencsccccetens 422,35 
Signs!. See Railway signal. 

Sled propeller, T. F. Hennesy...... . 2195 
Sleigh, J. Kingsbury....... --» 42,02 
Smocking, making, W.C. Von Buchwald . . 22.28 
Soow and ice meiter. J. B. Archer 422,778 


Soap and carbonic acid, apparatus for making, E. 

Bis SEEN ccccapeccepceces enocnnasenamanesaccenesce 
Spectacie frame shield, H. M. Wilson.... . 2,01 
Spikes, etc., machine for making, J. 8. Pessenger. 422.151 
Spinning spindle, G. O. Wickers excess» 623,273 
Spinning, ete.. yarns, machine for, H. Priestman.. 422,155 
Spring. See Vehicle spring. Wason spring. 


Scientific American. 


Table. See Copying table. Lroning table. 


ets Gea, We Pea cece ccccccceccvccccccccoceccee 472,198 
Telegraphy, T. A. Edison...... ........... 422,072 to 422,074 
Telephone line vibrator, H. W. Ladd........... .. oe 
Thrashing machine, T. H. Russell. -«» 42,95 


Thrashing machine band eutter and feeder, 

Paridy & Brown.. . 
Ticket case, W. H. Piloher......... ~~~... cece esnes 
Ticket, railway, Scott & Wheeler 
Tile, illuminating, J. Jacobs 
Tire setter, T. J. Baker 


Tower, C. V. Phelps 

Toy bank, registering, W. R. Christie.............. 

Trace carrier, J. P. Strole............«++ » Bedpccceece 

Trap. See Animal trap. 

Trough. See Feed trough. 

Trousers, apparatus for stretching and smooth- 
ing, T. V. Nichols 

Truck, car, B. Huber 

Truck, logging car, R. 8. Batties................ pene 





Weighing machine, coin-controlied, F. J. & J. H. 


Welding and working purposes, electrically heat- 


ing bars, etc.. for, M. W. Dewey..... «~~... 422,190 
Wells, electrical apparatus for driving artesian, 
a ae (21 


Wheel. See Door hanger wheel. Paddle wheei. 
Vehicle wheel. 


Window shades, spring roller for, G@. D. Peteis.... 422.414 
Wire cloth, F. P. Hinds.... .. 422,214 
Wood to be converted into eytinders, preparing 





strips of, J. MacFarlane. .............00+ cesses: 422.308 
Wrench. See Pipe wrench. 
TRADE MARKS. 
Albuminates, soluble metal, H. G. Drees 17,586 


Belting, hose, and packing, rubber, Revere Rubber 








Company... .... ... cand . om 
Blue, laundry, Carter, Dinsmore & Co. Senaeeanenmenné 1 5 
Boots and shoes, children’s leatnef, J. F. Swain & 

GE. canesocecatwtescaceésentsemecqooueneunnssenets . OT 
Cigmae, ©. BaPROW.....ccqcccccccccs caccceses cocseces 11S 
Dress shields, B. C. Blam... ........ccccceee coves o* 17.582 
| Dye for leather, black, O. Hann....... . 178, 175 
Extract and articles of food, confectionery, and 

beverages containing the same, flavoring, A. J. 

PRERED. «cccccvcancrgscecececens pes conse ecsoosoengees 17,01 
Extracts, fruit coloring and flavoring, Price Bak- 

ing Powder Company. ............-seeessseeee aoe 17,608 
Gum, chewing, Adams & SOns............<«00+0« oe» LIST 
Hats or caps, Desbecker & C0... ..........00se0eceee+ net 


Hog cholera, compound for the cure of, G. F. 


Bames......... . ee 
Jars, glass fruit, Cc. N. ‘Brady. epeceecense senqeccgnecace re 
Lager beer, P. Schoenhofen Brewing Company.... 17,42 
Fad, MSMR BGS. <ccccoseccescecccoces capoccacences 17 580 


Lard. bacon, hams, and cured and pickled meats, 


Liniment, W. H. Lynd 
Needles, side threading, J. Smith & Son............. 17 


see eee ee eee eterna eeeeeeete ce 


Nets for horses, fly, G. W. & 8. F. Hauck........... 175 
Pumps, hydraulic, Irrigation Pump Company...... 17,506 
REE, 1; Cl cisenéendervenmnmteahe uence, doceugames 17,589 
Puzzles, Hanington & Southward... coves. 17501 
Remedy for gonorrhea and gleet, E. A. Hall........ 17,500 
Rubber combs, Harburger Gummi-Kamm Co...... 7 585 


Sewing machines, M. McGloin 
Shoes, Canedy & WiIKINGON. . ... «4... . 0. 6cecccceeecnes 
Tobacco, smoking and chewing, C. Smola... ....... 
Veterinary remedies, &. G. King 
Watch cases, patent silver screw bezel. American 

Waltham Watch Company 
Wood and other substances, liquid filler for, J. A. 

Althouse 





One eee Ree Ree eeeneeee He 


Cigar or cigarette case, G. Tanner........ ...... +. 
Kniltted fabric, G. D. Kinsey. ............066 66 eves: 
Sinks, trap standard for, Torrance & Geyser........ 





A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for % cents. In ordering please state the 
name and number of the patent desired, and remit to 
Mann & ©o., 41 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $0 
each. If complicated the cost will be a little more. For 
full instructions address Mann & Co., 1 Broadway, 





Spring motor, C. B. Conrad. ...........<ccccccceceeee 42.071 
Spring motor, W. H. Dillon........... 472.436 
Stamp, hand, W. James oenbens 422,720 
Stamp holder, rubber, C. W. Martin............... 472,056 
Stand. See Flower stand. 

Stapling machine, wire, C. L. Lasch . 421,999 
Stavea, sanding machine for continuous barrel, 

H. Matiallath. ves ... 1,98 
Steam engine, A. C. Ahistrom.. seveveee G22 
fieam engine, compound, KR. M. Beck AM100, 422,111 
Steaming apparatus, fabric, C. A. G. Sehrmidt. 472,321 
enc. J. Robineon............--.cccescees . oe 
Stitch seam connecting leather or equivalent 

stock, W. Carey » cessogsagoteensccee. aneudi 
Btonecutters’ tools, machine for ‘eutting teeth of, 

4. O' Brien cuccocccesecsdebeoccoccccooene O@p ais 
Mool, milk, BW. BM. Rimmey. ..... 2. cccccscceeseeee 422 023 
Stopper. Bee Bottle stopper. 

I £72,028, 
Bhove, ons, La. W. Lees, «2. .cccccesce secccccccesces ‘71.941 
Stove or range, cooking, ¥. Marquart...........-«.« 2300 
Stovepipe thimble, collar, and cover, 8. C. Harlan 422.29 
Stoves, petroleam burn w for, A. H. Russell . 622,317 
Surgical needle holder, J. Fergen.... ..........-... 419M 
Suspender, J. Kateenberg..... , 21m 
Switch. Bee Klectric switch. 

Switch box, Mackie, Jr. & @mith............ . 2.24 
Swivel, ¥. F. Bilis... wee A .. rm 


New York. Other foreign patents may also be obtained. 





Doe, DB. LGGRGE. ....0000 cocccccscccccccecesecceses ses 4271.9 
Tub. See Bird bath tub. 
Tube cutter, C. C. Gerlaohh. ......... 0... cecscceeneeees 422,341 
Turn buckles, die for making, J. Bass.... .... . 22,15 
Tweesers, hair spring, J. R. Graves. ............ ..- 21,975 
Type setting machine, P. P. Craven..............-- 42,12 
Typewriter, J. F. Framkey. ... ......~.<<<<cssess<eeees 421,921 
Typewriting machine, C. Spiro.............<... «00+. 422,042 
Typewriting machine, A. Wirsching ...........-+- 422.276 
Valve for reciprocating engines, H. C. Sergeant.. 422,08 
Vaive gear, engine, B. F. Gordon. ........005 «+++. 422,343 
Valve, steam-actuated, A. Ball. ...........++++cee++s 
Vapor burner, J. Stubbers. ..........+-ecceesseeee . 422.166 
Varnish, W. D. Field. ..........<ccccecsccncceeccceereee 472,19 
Vehicle, electrically propelled, J. Bll « 421,887 
| Vehicle seat, J. R. Kaufmann........ .........00+00+ 412,235 
Vehicle spring, M. F. Carroll. .............ceseseee0s 422,048 
Vehicle wheel, M. 8. Manum. . ove vow 422,188 
Vehicles, feed bag support for, J. w. ‘gee. senstines 422,239 
Voelocipede, Lioyd & Priest ........-.ccccccceeccece 421,946 
Velncipede, C. HH. Laser. .........c0ccescccccceeeeeeee 422,087 
Velocipede, G. A. Melia. ...... +. ...ccceceneeeeceeces 422,089 
Velocipede handle, Horton & Levison.............. 421,906 
Velocipedes, variable crank for, H. B. Lewis...... 422,086 
| Vending apparatus, automatic, Viliers-Stead & 
BRGRIBER. 2000. cocccccccesoccccsccoosccesoocecesses 422,355 
Wagon bed tron, D. A. Plecker...........+....0000+ 422,49 
Wagon spring, M. D. Conley ........ «<< 00 -c0cceneeees 422,050 
Wash boiler, Burbank & Nippert..... .. «««.<+ ee 422,114 
Washer. See Dish washer. Gas washer. 
Washing machine, C. Bopp. .... .....+....++seeeeeree 421,508 
Washing machine, B. Draper ... .........«+.-+«ss0++ 422,19 
Washing morninn, S. & M. McCarter... -aveeee 421,960 
Washing hi y & Tow d 472,144 
Washing machine, H. Rose............--<s00ssee.ees 422,160 
Water heater, A. Brake. .........0<.s0.cccesccteenes 422,288 
Waterer, hog, D. Brigham. ..........<..«««cees-s0e . 228 


422,230 lathe and planer tolta, drills, taps, and a 
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“SEBASTIAN, MAY & CO’ 
Improved Screw Cutting 

Foot & 

Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 
Catalogues mailed on apphcation, 
165 W. 24 St., Cincinnati, O. 


Owing to dissolution of partnership, 
Cc. H. DE LAMATER & CO. 


have closed their extensive manufactory at Oy | 

foot of West 13th Street, New Rt - of 

—_ Air Pumping Engine and Steam Pump busi- 
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The exclusive privilege to lege to manufacture in this coun- 
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STEEL TYPE for TYPEWRITERS, 
Stencils, Steel Stamps, Rubber 
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100 Nassau Street, New York. 


VOLNEY W. MASON & Co., 
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OIL WELL SUPPLY CO. Lid. 


91492 WATER STREET, 
Pittsburgh, Va., 


» price 
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on request. 
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Dimensions with one 














USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 


a copy, have only to ask for it, and it will be mailed 
tothem. Address, 
MUNN & CO., 361 Broadway, New York. 


EVANS FRICTION CONE CO. 


=r 


FRICTIONAL GEARING for REGULAT- 
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PROMPT, EFFICIENT. and NOISELESS. 
Address, 85 Water Street, Boston, Mass. 
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Useful, Beautiful, and Cheap. 
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Burra, N. Y. 
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NOOGA, adjoining 
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coal, wood, and labor. Low taxes. River front. 
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BY GEO. M. HOPKINS. 
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740 Pages. 680 Iiliustrations. 
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PRICE, by mail, portoaid, eee 


SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents, 


. $4.00 


MUNN & co. Publishers, 


Ottice of The Scientific American, 
361 Broadway, New York, 


Preyer! 
vy rd.—February 10, 180.—Sealed proposals 
endorsed osals for Boiler Tubes for the Mare 
Island Navy Yard, to be opened March 16, 189," will be 
received at the Bureau of Provisions and Cloth ing, 
Navy Department, Washington, D. C., until 12 o'clock 
noon, March 15, 1890, and publicly opened iminediately 
thereafter, to furnish at the U. 8. Navy Yard, Mare 
Isiand California, 640 boiler tnbes for the U. 8. & 
Alert.” Blank forms of proposals will be furnished 
eee, application to the Bureau Commandant, Mare 
8! 


Yar Boiler Tubes for the! Mare Istund 


or the Navy Pay Office, San Frencisco, Cail. The 
articles must in all cases conform to the nava! etand- 
ard, and pass the usual inspection. Tie bids decided by 





lot. The Department reserves the right to waive de- 
fects or to reject any or all bids not i 4 advata- 
geous to the Government. 
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i300, for Fire Apparatus sufficient 


ably equip the public schools of the City of Detroit. 
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time of filing propoes a certified check for one thousund 
dollars ($1,000), or a bidding bond for a like amount, von- 


ditioned, that should a contract be entered into, that 
they will furnish a good and sufficient bond to indem- 
nify the Board of Education against any claim for in- 
fringement of patent, ana for the faithful performance 
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and the D. & R. Canali, Trenton, N.J. Large Buildiigs 
and Foundry. Will be sold at a bargain. Send fora 
map and description. Apply to 
B. M.-PHILLIPS, Real Estate Agent, 

. 185 Broad Street, Trenton, | N. J. 
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Screw to Complete Working Model. Inventions per- 
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ers Edition, 
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THREE ELEVATORS 


A Day is the output of 


OTIS BROTHERS & CO.’S 


Passenger and Freight Elevator Works, 
Genera! Office. 38 Park Row, New York. 


THE OTIS ELEVATOR 


SIR WILLIAM THOMSON. —AN-A AC- 
count of the life and labors of this eminent physicist. 


With portrait. in SCIENTIFIC AMBRICAN 
SUPPLEMENT, No. 10 cents. To be had 
at this office and from new sdea/ers. 
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In this Line of business they have had forty-one years’ 
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preparation « f Patent Drawings, speciticntiona, and the 
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* MRE AMERICAN BEL TSLEPEONE C0 


95 MILK ST., BOSTON, MASS, 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
| 1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawfal use. and all the consequences 
thereof, and liable to suit therefor. 
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Scientific American 


ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World. 


Only $3.00 *3S'Nenbers «Year. Weekty. 


This widely circulated and splendidly tlustrated 
paper is pub'isted weekly. Every number contains six- 
teen pages of useful info:mation and a large number of 
original engravings of new inventions and discoveries. 
representing Kngineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manuf»etures. 
Chemistry, Electricity, Te egraphy, Photography, Arehi- 
tecture, Agriculture. Horticulture, Natural History, ete. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—R numbers— 
Postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three deliars by the 
publishers; six months, $1.50; three months, $1.00. 


 gclaber—Spedie! rates Sos severs! nemep, end to Pest 


The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully pinced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, ete., pay- 


wee MUNI dé CO., 
36! Broadway, New York. 
a ae 
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Scientific American Supplement. 
This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but ts uniform therewith 
ip size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 








npering. 

Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Eeono- 
my, Biography, Medicine, etc. A vast amonnt of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPP!.EMENT. 

Price for the Su PPri.&MENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 


MUNN & Co., 361 Breadway, N. ¥., 
Pablishers SCIENTIFIC AMBUIOAN. 
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A special feature is the presentation in each number 
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erate cost as well as the more expensive. Drawings io 
Perspective and in color are given, together with full 


FIC | Plans, Specifications, Sheets of Details, Estimates, ete. 


The elegance and cheapness of this magnificent work 


MUNN & CO., Publishers, 
361 Broadway, New York. 











